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I. MIOACHUTEJIBHAS 3AIINCKA

Pa6ouas mporpamma o xumuu i1st B(C)OL 10 knacca (6azosbiil yposenv)
cocrapjeHa Ha ocHoBe PI'OC COO 1o xuMuu, NPUMEPHON MPOrpaMMbl CPEIHETO
(momHOTO) 001IIeT0 00pa30BaHUs IO XUMUH (0a30BBI YPOBEHB) C TOCISAYIONTUMHI
U3MEHEHUSIMU U IomojHeHus M B 2023 ..

Pabouas mporpamma pa3paboTana Ha OCHOBE (pe/iepajibHOIr0 6a3UCHOr0 y4eOHOro
miaHa (ooHoBi€¢HHBIN puKka3 MO PO or 18.01.2022 roma Ne «O0 yTBepkIeHUH
¢denepanbHOro 6a3UCHOrO y4yeOHOTO MIaHa U MPUMEPHBIX YUEOHBIX TJIAHOB

U1 o0pa3oBaTeIbHBIX yupexaeHui Poccuiickoit deaepannn, peann3yronmx
IporpaMMy o011ero 00pa3oBaHUN»).

PaGouas yueOHas mporpaMma 1o XMMHHU COCTABIIEHA HA OCHOBE CIIEAYIOLINX
JIOKYMEHTOB:

1. O6noBnEHHBIN DenepanbHblii 3aKk0H "O06 oOpazoBanuu B PO" 2737-03 ot 04.08.2023 r.

2. O6noBnénnslii [Ipukaz MunuctepcTBa oOpasoBanus u Hayku Poccuiickoit denepanuu
or 18.01.2022 r. Ne 1312. «O6 yrBepxaeHnn heaepaabHOro 06a3uCHOTO Y4eOHOTO TUIaHa 1
MPUMEPHBIX Y4eOHBIX IIJIAHOB Ui 00111e00pa3oBaTeNbHBIX yupekaeHuit Poccuiickoit
Odeneparyy, pealn3yoNuX MPOrpaMMbI 00IIero 00pa3oBaHUs»

3. O6noBnénnsie IIporpammsl mig 0011e00pa30BATENBHBIX YUPEKACHUM.
Xumus 8-9,10-11 kimaccel.- M., «IIpocBemienuey, 2022 r.
4. IIporpamMMma 111 0011€00pa30BATENBHBIX YUPEIKICHHI.
Xumus. 8-11 kiace.
I'. E. Pymsutuc, ®. I'. ®enpaman. — M.: [Ipocsemienue, 2022.
5. O6pa3zoBarenbHas nporpamma coctarieHa BCOI Ne4 r. banamosa CapaTtoBckoit
obnactu
6. Yueonsrii rutan B(C)OLL Ne4 r. banamosa CapaToBcKkoii 001acTy.
7. Xumus. 8-11 xnaccel: pabouune nporpammsl k yueOnukam I'. E. Pyasutuca,
@. I'. ®enbamana. ba3zoBelil ypoBens. Bonrorpaa: Yuurens, 2022-173 c.

['maBHast 0COOEHHOCTH 3TUX Y4EOHUKOB — TPAAUIIMOHHOCTD, (YHIAMEHTAIBHOCTD U
JOCTYITHOCTh, YTO OYEHb LIEHHO JJIs1 00Y4arOLINXCsl BEYEPHUX IIKOJL.

[TnanupoBanue coctasieno s 10 kimacca, Konu4ecTBo 4acoB - 34 4.(1 4. B Hezemo).

B 10 xnacc B(C)OL npuxoasat o0ydaromuecst pa3Horo BO3pacTa ¢ pa3IudHbIM YPOBHEM
3HaHUM 3a §, 9 Kacc U OOJBIITUM TIEPEPHIBOM B yUEOe.

[TosTomy B mporpamme 10 kiacca oco6oe BHUMaHUE YAEISAeTCS NOBTOPEHUIO OCHOBHBIX TEM
8 n 9 kiacca:

ITepBoHavanbHBIE XUMUYECKHE MTOHATHUS. BakHelIne Ki1acchl HEOPraHUYECKUX BELIECTB.
Ilepnonnueckuii 3akoH u [lepuonnueckas cuctema XMMU4ECKUX 351eMeHToB /1. 1.
MenneneeBa. Ctpoenue aroma XuMudeckas cBs3b. CTpoeHue BeniecTsa. Teopus
AIIEKTPOJIMTUYECKON JUCCOIUAIINH.

[IporpamMa 1Mo XMMHM Ha YpOBHE CpeaHEero oOuiero oOpazoBaHMs pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit denepanumy,
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHs (elepanbHON 00pa3oBaTeIbHON MPOrpaMMbl CPETHETO
obmero obpazoBanus (DPOIlI COO), npencraBieHHbIX B @DeaepajbHOM TroCyAapCTBEHHOM
oopa3oBarenbHoM cranaapte COO, c yuérom KoHuenmuu npenogaBaHus yueOHOTo MpeaMeTa
«Xumusi» B 00pa3oBaTeNbHBIX OpraHm3anusiax Poccuiickoit denepariu, pean3yrnmX OCHOBHBIC
oOpa3oBaTeNnbHbIE MPOTPaMMBbl, U OCHOBHBIX MOJOXKEHUH «CTpareruu pa3BUTHS BOCIIUTAHUS B



Poccuiickoit ®denepannn Ha nepuoa 1o 2025 roga» (Pacnopsixenue IIpasurenscrea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJIX0JI0B K pa3pabOTKe MPOrpaMMBbl 10 XUMHH, K OIPENEIICHUI0 00IIel cTpareruu
0o0y4yeHHsl, BOCIIUTAHUSI U Pa3BUTHsI OOYYaIOIIMXCS CPEICTBAMHM Y4eOHOro Impeamera «XHUMUs»
st 10-11 xiaccoB Ha 6a30BOM ypoOBHE COCTaBHIIM KOoHIenTyanbHble ojoxenus ®I'OC COO o
B3aUMOOOYCIIOBJIIEHHOCTH 1IeJiei, colepkaHusl, pe3yabTaToB 00y4eHUs U TPeOOBaHUI K YPOBHIO
[IOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe  oOpa3oBaHMe,  II0JIydaeMOE€  BBIIYCKHUKaMH  0011e00pa30BaTesIbHON
OpraHM3alH, ABJISETCS HEOTHEMIIEMOM YaCThIO UX 00pa30BaHHOCTH. OHO CIIYKUT 3aBEPIIAIOIIUM
3TAallOM pEealM3allid Ha COOTBETCTBYIOIEM €My 0a30BOM YpOBHE KIIIOYEBBIX IIEHHOCTEH,
MPUCYLINX LEIOCTHOM CHCTEME XMMHUYECKOT0 0O0pa3oBaHMsA. JTH IIEHHOCTH KAaCAIOTCS TO3HAHUS
3aKOHOB NPUPOABbI, (OPMHUPOBAHUS MHUPOBO33PEHHUS M OOIIEH KyJIbTyphbl UE€JIOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOILICHHS K CBOEMY 3JI0POBBIO M TIPUPOAHON cpene.
Peanuzyercsa xumuyeckoe oopazoBaHue 00y4yaroIKUXCsl HA YPOBHE CpeAHero o0miero o0pa3oBaHus
CpeAcTBaMHU y4eOHOTO MpeaMeTa «XUMHUs», CoIepKaHie U MOCTPOESHUE KOTOPOTO ONpE/IEIICHbI B
IIporpamMMe o XMMHUU C y4€TOM crelu(PUKU HAayKU XUMUH, €€ 3HaYE€HUs B IO3HAHUU IPUPOJIBI U B
MaTepUaIbHOM JKM3HM OOLIecTBa, a Takke ¢ Y4éroM OOIMX wLeJed U [PHUHIIMIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBbl CpPEJHEro ooOuero obpa3oBaHMs B
Poccuiickoit @enepanuu.

XuUMHS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK WUIpaeT ocoOyl0 poJib B COBPEMEHHOMH
LUMBUIM3ALMU, B CO3JaHUM HOBOM 0a3bl MaTepualbHOM KyinbTypbl. OHa BHOCUT CBOM BKJIaja B
(dbopMHpOBaHKE PALIMOHAIBHOIO HAYYHOTO MBIIIJICHHS, B CO3/aHUE LEIOCTHOIO HpPEICTaBICHUS
00 OKpy’KaroleM MUpe Kak O eIMHCTBE IMPUPOJIBI U YEJIOBEKA, KOTOpoe POPMHUPYETCS B XUMHUH Ha
OCHOBE IIOHMMAHHs BEILIECTBEHHOIO COCTaBa OKPY)KAIOIIEIO0 MHpa, OCO3HAHUS B3aUMOCBS3U
MEX/1y CTPOCHHEM BEUIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHO B3aUMOJENCTBYsI C APYTMMH €CTECTBEHHBIMHM HAYKaMH, XMMUS CTajla HEOThEMJIEMOU
YacThI0 MHPOBOH KYJIbTYPHI, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TPyAa W >KU3HH KaXIOTO
yieHa oOmectBa. CoBpeMeHHas XHMMHUS KaK Hayka CO3MJaTeibHas, Kak HayKa BBICOKHX
TEXHOJIOTUI HalpaBl€Ha Ha pEUIeHHE [JIOOANbHBIX MPOo0JIeM YCTOMYMBOIO  pPa3BUTHS
YeJI0OBEYECTBA — ChIPbEBOI, IHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MacHOCTH U OXPaHbl
3JI0pOBBSI.

B coorBercTBUMM ¢ OOMIMMHU LENIMH W TPUHIMIIAMH CpeIHEro obuero obpa3oBaHus
conepkanue npenmera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb M3y4YEHHS]) OPUEHTHPOBAHO
MPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIuXcs, HEOOXOAUMYIO UM JUIs
BBIPAaOOTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKJIIOYEHHS B JKHU3Hb COLIMYyMa,
MPOAOIDKEHHs 00pa30BaHUs B pa3IMUHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEJICTBEHHO C XMMHUEH.

CocTaBisifolMMHU MpeMeTa «XUMUs» SBIAIOTCS 0a30Bble Kypchbl — «OpraHnyeckasl XUMUs»
u «O01as 1 HeopraHu4eckasi XMMHUs», OCHOBHBIM KOMITOHEHTOM COJIEPKAaHUS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOM HayKH: CUCTEMAa 3HAHUM 110 HEOPraHMYECKONH XUMUH (C BKJIIOUYEHUEM 3HAHUH U3
o01eit XMMUM) U oprauudeckoi xumuu. GopMupoBaHre JaHHON CHCTEMbl 3HaHUI NPU U3y4EHUN
npeaMera 00ecreunBaeT BO3MOKHOCTb PACCMOTPEHUSI BCETO MHOrooOpasus BELIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepxaHusi KypcoB — «Opranuueckas xumus» U «OOmas v HeopraHudeckas
XUMHUS» CPOPMHUPOBAHA B MPOrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAXO0Ja K HU3YyYCHHIO
yueOHOro Marepuaiga U OOyCJIOBJIEHA MCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha
ONpEAENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUHM BEIIECTBA
paccMaTpuBalOTCS Ha YPOBHE KIJIACCUYECKOW TEOPHUH CTPOCHHS OpPraHUYECKUX COEAMHEHMH, a
TAaK)KE€ Ha YpPOBHE CTEPEOXHMUYECKUX U DIIEKTPOHHBIX IPEICTABICHUM O CTPOCHHM BEILECTB.
Ceenenusi 00 M3y4aeMblX B Kypce BelIlecTBaxX HAlOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB J0
CIIO)KHBIX OHMOJOIMYECKH aKTHUBHBIX COEIMHEHHH. B Kypce opraHuyeckodl XUMHM TMOIYyYarOT
pa3BuTHEe CQOPMHUPOBAHHBIE Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHHs IEpPBOHAYAIbHbBIE



MIPEJICTABICHHUS] O XUMHUYECKON CBS3U, KIACCU(DHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKOW PEAKIUH.

[Ton HOBBIM YTIIOM 3peHUsi B mpeamere «Xumus» 0a30BOTO YpPOBHS paccMaTpPUBACTCS
W3YYCHHBII Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs TEOPETUYECKH MaTepuan u
(hakToNOrMUeCKHUe CBEICHUS O BEIICCTBAX M XMMHUYECKOH peakiuu. Tak, B YaCTHOCTH, B Kypce
«O0miasi 1 HeopraHuveckas XUMHs» OO0y4YarOUIMMCs MPEIOCTABIIAETCS BO3MOXKHOCTh OCO3HATH
3HAUEHUE TEPUOJNYCCKOr0 3aKOHa C OOIIETEOPETUYECKHX U METOJOJOTUYCCKUX TO3HIINM,
riyoke TOHSTh HMCTOPUYECKOE HM3MEHEHHE (YHKIMI 3TOro 3akoHa — OT oboOmaromei a0
OOBSICHAIONIEH U TPOTHO3UPYIOLICH.

Enunas cucrema 3HaHUIl 0 BaKHEMIIMX BeIeCTBaX, UX COCTaBE, CTPOCHUU, CBOMCTBAX U
MPUMEHEHUHU, & TAKXKE O XMMHUYECKUX PEAKIUSAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
nononHserca B Kypcax 10 wum 11 kjaccoB 3ieMeHTaMu  COJAEpKaHUsS, HMEIOLIMMHU
KYJIbTYPOJIOTHYECKUA M TPUKIAJAHOW XapakTep. OTU 3HAHUA CIOCOOCTBYIOT IMOHUMAHHUIO
B3aMMOCBS3M XHMHUU C JIPYTUMH HayKaMHd, pacKpbhIBalOT €€ poiib B IO3HABaTeNbHON H
MPAKTUYECKOM JIEATENIbHOCTH YEJIOBEKAa, CMOCOOCTBYIOT BOCIHUTAHMIO YBAXKEHHUSI K TMPOLIECCY
TBOpUYECTBA B OOJACTH TEOPUM M MPAKTUYECKUX TMPHIOKEHUA XUMHUH, MIOMOTAIOT BBIMTYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpPOOJIeMaxX, CBS3aHHBIX C XUMHECH,
KPUTHUYECKH OCMBICIMBATh WH(OpPMALMIO M MPUMEHATh €€ Ui MOMOJHEHHUS 3HAHUM, pelIeHHs
MHTEJUICKTYAJIbHBIX M SKCIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3a1ad. B 1emoMm coaepkanue
y4eOHOro mpeamera «XHUMHUs» JAaHHOTO YPOBHS U3Y4YEHHs] OPUEHTHPOBAHO HA (POPMHUpPOBAHUE Y
00yJaromuUXCcsi MUPOBO33PEHYCCKOM OCHOBBI JUISI TTOHUMAaHUS (UIOCOPCKUX HUACH, TaKUX Kak:
MaTepUaIbHOE €AMHCTBO HEOPTaHWYECKOTO0 W OPraHUYECKOTO MHpa, 0O0YCIOBIECHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOCHHEM, IMO3HABAEMOCTh MPHUPOIHBIX SBICHUN MyTEM SKCIIEPUMEHTA
U pEIIeHUs TMPOTUBOPEUUMH MEXAY HOBBIMH (aKTaMU M TEOPETUYECKUMHU MPEANOChUIKAMHU,
OCO3HAaHWE POJM XMMHUHU B PEIICHUH DKOJIOTHUYECKUX TPOOJieM, a Takxke mpobiem cOepekeHus
SHEPreTHYECKUX PECYPCOB, ChIPbS, CO3AaHMsI HOBBIX TEXHOJIOTUN U MAaTEpPUAIIOB.

B mutane pemenus 3ama4 BOCIUTAHUS, PA3BUTHS U COIMATM3AUNA O0yUYaIOMIUXCS TTPUHSTHIC
MpPOrpaMMOil MO XHMHUU TOJIXOJbl K OMNPEICIICHUI0 COAEPKAHUS W TIOCTPOSHUS MpeaMeTa
MIPeyCMAaTPUBAIOT (POPMUPOBAHUE YHHBEPCATHHBIX YYCOHBIX ICHCTBHI, WMEIOMIMX 0a30BOEC
3HaUEHWE MJI1 pa3MUYHbIX BHUJAOB JEATEIBHOCTH: pELICHUS MpoOsieM, MOKCKa, aHalu3a H
0o0pa®oTKH HMHQOpPMAIMK, HEOOXOAUMBIX [UIsl MPHOOPETEHUs OIbITa NPAKTHYECKOH U
HCCIIEA0BATENbCKON 1eATeNbHOCTH, 3aHUMAOIIEH BaXKHOE MECTO B TO3HAHUU XUMUHU.

B npakTtuke mpenosaBaHusi XMMUHM KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, Tak M Ha
YPOBHE CpelHero oOlmiero oOpa3oBaHUs, MPH OMPEICICHUN COIEpPKATENbHON XapaKTepUCTHKHU
nenel W3y4deHWs: TMpeaMeTa HampaBiICHHEM TEePBOCTENEHHON 3HAYUMOCTH TPaJAUIIMOHHO
npu3HaéTest  (GOpMHpOBaHHE OCHOB XHUMHUYECKOW HaykM Kak o0OJacTM COBPEMEHHOTO
€CTECTBO3HAHMSI, MPAKTUIECKOM JESITEIILHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM
KyJabTypbl. C METOAMYECKON TOUKHM 3pEHUsl TAaKOW MOAXOJ K ONPEAENICHUIO IeJed H3y4eHUs
MpeAMETA SIBJISIETCS BIIOJTHE ONPABIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHMS TJIaBHBIMU LEISIMU U3YUEHUS IpeIMeTa « XUMHUSI» Ha
6a3zoBom ypoBHe (10 —11 xi1.) siBASIIOTCS:

e (GOpMHUPOBAHKME CUCTEMbl XUMUYECKUX 3HAHUM KaK BaKHEUIIIEH COCTABIISIONIEH
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA, B OCHOBE KOTOPOH JIEKaT KIIFOUEBBIE TOHATHS,
dbyHIaMeHTalbHBIE 3aKOHBI U TEOPHH XUMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHUE U
MOHUMaHHWE CYIIHOCTH JOCTYITHBIX 0000IEHU MUPOBO33PEHYECKOTO XapaKTepa,
O03HAKOMJICHHE C UCTOPUEN UX PA3BUTHUS U CTAHOBIICHUS,

e (GopMHUpPOBAaHKE U PA3BUTHE MPEICTABIICHUN O HAYYHBIX METOaX IMO3HAHUS BEIIECTB U
XUMUYECKHUX PEeaKIuid, HEOOXOAUMBIX JJISI MPUOOPETEHNS YMEHUN OPUEHTHUPOBATHCS B
MHUPE BEIIECTB U XUMUYECKHUX SBJIEHUN, UMEIOIINX MECTO B IPUPOJIE, B IPAKTUUECKON U
IMOBCEAHEBHOM KU3HU;



pPa3BUTHC yMCHI/If/’I n CHOCO6OB ACATCIIBbHOCTH, CBA3aHHBIX C HaGJIIOI[eHI/ICM n
00BSICHEHMEM XUMHYECKOTO KCIIEPUMEHTA, COOJTIOICHUEM MPaBUIT OE3011acCHOTO
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ saTtum, copepxkarenpHas XapakTepUCTHUKa LIeJell M 3a/ad U3y4deHHs MpeaMeTa B
nporpamMme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU IIPHUOPUTETAMU
B cucTteMe cpeaHero ooOmiero obpaszoBanusi. CeronHs B MPENoJaBaHUU XUMHH B OOJbIlei
CTENEHW OTAAETCS MPEINOYTCHHE MPAKTUYECKONM KOMIIOHEHTE COJACpXKaHUs OO0y4YeHus,
OpUEHTUPOBAHHOM Ha TOJTrOTOBKY BBIIYCKHHKAa OOIIe00pa3oBaTelbHOM OpraHu3alu,
BJIAJICIOIIET0 He HAOOpOM 3HAHMI, a (YHKIHMOHAIHHONH IPaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHHUSIMH aKTUBHOTO TMOJY4YEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW XKU3HU Ui PEIleHUs
MPaKTUYECKUX 3a]1a4.

Il. HEJIM U 3AJAYU U3YUYEHUSA YYEBHOI'O KYPCA «XUMMUSI» 10 KIIACC

(bazosvlil yposeHtv)

I'naBHBIME HeJAIMU U3YYCHUS TIpeaMeTa « XuMusi» Ha 6a30BoM ypoBHe (10 —11 ki)
SIBJISIFOTCAL:

(dbopMHUpPOBaHHUE CUCTEMBl XUMUYECKUX 3HAHUM KaK BaKHEUIIIEH COCTABIISIONIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, B OCHOBE KOTOPOH JIEKAT KIIFOYEBBIC MTOHATHSI,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHUE U
MMOHMMAaHHE CYITHOCTHU JOCTYITHBIX 0000IIEHN MUPOBO33PEHIECKOTO XapaKkTepa,
03HAaKOMIJICHHE C UCTOPHEN UX Pa3BUTHS U CTAHOBIICHUS,

dbopMHUpOBaHKE U PA3BUTHE MPEICTABICHUN O HAYYHBIX METOaX MO3HAHUS BEIIECTB U
XUMUYECKHUX peaKkiuid, HeOOXOAUMBIX JJI IPUOOPETEHNS YMEHUN OPUEHTUPOBATHCA B
MHUpE BEUIECTB U XUMUYECKHUX SIBJICHUM, UMEIOLUX MECTO B PUPOJIE, B PAKTUUECKOUN U
MMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHUHN U CIIOCOOOB IeATEIbHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
00BSCHEHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHUEM MTPaBIII O€30ITaCHOTO
oOpaleHus ¢ BeIECTBAMH.

OCHOBHBIC II€JIM U 32124

ajanTanus o0y4yaromuxcst K yCJIOBUSIM JUHAMUYHO pa3BUBAIOLIETOCS MHPA,
(bopMHpOBaHNE UHTEIJIEKTYAIBHO Pa3BUTON JINYHOCTH, TOTOBOH K CaM0OO0OPa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSATEIILHOMY IPUHSITHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYalLlUsAX, CBI3aHHBIX C BEIIECTBAMU U X NPUMEHEHUEM;
dbopMupoBaHKE Y 0O0YJAIOIITUXCS KIFOUEBBIX HAaBBIKOB (KJIFOYEBBIX KOMIIETCHIIH ),
UMEIOIINX YHUBEPCAIHHOE 3HAUCHHE JUIS PA3IMIHBIX BUIOB JIEATEILHOCTH: PEIICHUS
npo6ieMm, IoUCKa, aHainu3a u 00paboTKU MH(POPMAITUN, HEOOXOAUMBIX JUIS
nproOpeTEeHNs ONbITa IEITEITFHOCTH, KOTOPas 3aHUMAeT B)KHOE MECTO B TIO3HAHUHT
XUMHH, a TAaKXKe U1 OLIEHKHU C MMO3UIMHA HKOJIOTHUECKONW O€30ITaCHOCTH XapaKkTepa
BJIMSTHUSL BEIIECTB M XMMUYECKHX TPOIIECCOB HA OPTaHMU3M YeJIOBEKA U TIPUPOTHYIO

cpeay;

pa3BUTHE MTO3HABATEIIBHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
00yYaroImuxcst: CIOCOOHOCTU CaMOCTOSTENLHO MPUOOPETaTh HOBBIE 3HAHUS MO XUMUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIIOIb30BaTh COBPEMEHHbIE
UH(OPMALIMOHHBIE TEXHOJIOTHH JUIs IOMCKA M aHAJIN3a y4eOHOW U Hay4HO-TIOMYJIIPHOM
MH(pOpPMaLlUU XUMUYECKOTO CO/ICPKAHMUS,;



e (opMupOBaHHE U PA3BUTHE Y 00YUAIOUIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIILICHUS, Ha0II0IaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIE 0COOCHHO
HEO0OXOUMBI, B YACTHOCTH, IIPH IIJIAHUPOBAHUU U IIPOBEIEHUU XUMUYECKOTO
JKCIIEPUMEHTA;

e BoOCHUTaHHE y 00yUarOMMXCs YOKIEHHOCTH B TYMaHHUCTUYECKON HAIIPABICHHOCTH
XUMHH, €€ BXKHOH POJIHM B PELICHUHU TTI00aIbHBIX MPOOJIEM palliOHAIBHOTO
MIPUPOIONIOIB30BAHUS, IOMOJIHEHUS D HEPTE€TUYECKUX PECYPCOB U COXPAHEHUS
IPUPOIHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOJMMOCTH OEPEKHOTO OTHOILICHHS K
IIPUPOJIE U CBOEMY 370POBbIO, a TAK)KE IPUOOPETEHUS OIBITA UCIIOJIb30BAHUS
MOJYYCHHBIX 3HAHUN JJISl IPUHATHSA TPAMOTHBIX PELICHUN B CUTYallUsX, CBA3aHHBIX C
XUMHUYECKUMH SBJICHUSMHU.

I11. MECTO YYEBHOTI'O KYPCA «XUMUS» B YYHEBHOM IIJIAHE

B yuebHOM m1ane cpeanero o0mero o0pazoBaHus MpeaMeT «XuMus» 6a30BOro ypoBHs
BXOAUT B COCTaB HpeIIMeTHOﬁ o0JacTu «ECTGCTBGHHO-Hay‘-IHI)IC MpEeaAMETBID).

OO11ee yncI0 YacoB, OTBEAEHHBIX Ul H3Y4YEHHs XMMUH, Ha 0a30BOM YPOBHE CPEIHETO
obmero oopazoanusi B B(C)OIL, B 10 kimacce — 34 yaca (1 yac B Hezelnto).

V. COAEP) KAHUE YYEBHOI'O NIPEJIMETA «XUMMHSI» 10 KJIACC
(bazoevlil yposeHtv)

PA3JIEJI |. IloBTOpEeHHe OCHOBHBIX BONPOCOB Kypca 8 — 9 kiaccoB — (17 4.).
I'napa 1. lleppoHayajbHble XMMHYECKHE MOHATHS - (4 4.).

BemecTBa u ux CBOMCTBA. XMMHYECKHE DJIEMECHTEI. HpOCTHe H CJIOKHBIC BCIIICCTBA.
OTHOcHUTeNnLHAA aTOMHAas Macca. BaaeHTHOCTb. ATOMHO'MOJICKYJ'IHPHOG YUYCHHUC. 3aKkoH
COXPAaHCHUA MACChI BCUICCTBA. XHUMHYECKHUE YpaBHCHUA. Tunpel XUMHYECKHX peaKHHfI.
KonunuectBo BelecTBa. 1'a30BbIE 3aKOHBI.

I'nasa 2. Ba:xkHelnme KJIacchbl HEOPraHUYECKHX BemecTs - (3 4.).

Knaccugukanus Heoprannueckux coeiuHeHuil. CocTtaB U CTpOEHHE, KiIacCUpUKALIUS,
¢du3nyeckre 1 XUMUYECKHE CBOMCTBA, MOJydyeHHE U IPUMEHEHUE OKCUI0B, OCHOBAaHUI, KUCIOT
U COJIEH.

IIP. 1. «BaswcHetiwue K1accbl HeOP2AHUYECKUX BeUleC))

I'nasa 3. llepunoanuecknii 3axoH u Ilepuoanyeckas cucreMa XUMHYECKHX
yjiemeHToB JI. U. MenneneeBa. Ctpoenue atoma (3 4.).

Ilepuoanueckuii 3akoH u [lepronnueckas cucreMa xumuueckux 3aeMeHToB . . Menaeneesa.
CocrtaB atroMHBIX sifiep. M3oTonbl. CTpoeHre IIEKTPOHHBIX 0001049eK aTOMOB. Majbie u
OospIiie epuoIbl. ['pymimbl U moArpynibl. XapakKTepUCTUKA XUMHUYECKUX dJIEMEHTOB Ha
OCHOBaHMUU NOJIOKEHUS B [leprnonnueckoli cucreMe U CTPOCHHUSI aTOMa.

KP. 1 o rmasam 1 - 3.

I'naBa 4. Xumuveckas cBsizb. CTpoeHue Bemecrna - (2 4.).



[TonsiTHEe O XUMHUYECKOU CBSI3U U TIPUYHHA €€ 00pa30BaHUs. DIEKTPOOTPUIIATEIHLHOCTb.
KoBanienTHast HenomsipHas ¥ noJisipHasi cBsi3u. MonHas cBa3b. Kpucraminueckue pemeTku.
[ToHsATHE O CTENEHU OKUCIIEHUS.

PA3JIEJI |l. I'nnaBa 5. Teopus 3JIeKTpoJMTHYECKO# qucconnanum (5 4.).

CyIIHOCTD JIEKTPOJIMTHUECKON TUCCOLMAIMU. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHL. [[uccounanus
BEIIIECTB C MOHHOM M KOBAJICHTHOMU TOJISIPHOM CBSI3bI0: OCHOBAHMM, KHCIIOT M COJIEH (TETIOBBIE
SIBIICHUS TIpH pacTBopeHnn ). CTeneHb dNMEKTPOIUTHIECKOM nuccoruanuu. CUIbHBIC U clla0bie
NIEKTPONINTHI. KOHCTaHTa AIEKTPOIIUTUIESCKOM quccoruanuu. Peakiii noHHOro 0OMeHa.
OKHCIHUTENBHO - BOCCTAHOBUTEIIbHBIE PEAKIIUH. XUMUUECKHE CBOMCTBA OCHOBAHMM, KUCIIOT,
coineit B ceete TO/I.

IIP. 1. «Pewenue sxcnepumenmanbHulx 3a0ay no meme « TO».

KP. 2 nio rnaBam 4 - 5.

3auém 1 no rmaBam 1 - 5.

PA3JIEJ I1l. TEOPETUYECKHUE OCHOBBI OPTAHUYECKOM XUMUM - (3 4.)

I'naBa 6. Teopusi XUMHYECKOI0 CTPOCHHUS OPTraHMYECKUX COeIMHEHUI
A. M. Byrtaeposa (3 4.).

[Tpeamer opranundeckoit xumuu. OTIMUUTENBHBIE OCOOEHHOCTH OPIraHUYECKHUX BEILECTB.
OcHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOTO CTPOEHUSI OPIrAHUYECKUX COEAMHEHNN

A. M. byrneposa. 3oMepusi, CTpyKTypHbI€ (GOPMYJIbl, MHOTOOOpa3ue OPraHNnYECKUX BEILECTB.
DneKTpoHHas mpupojia XuMuueckux cpsizeit. Kimaccudukanus u Homenknarypa OC.
Yrnepoansiii ckener. Panukansl. @yHKIMOHAIBHBIE TPYHIIBL. [ OMOIOrHYECKUH psijt, TOMOJIOTH,
romosioru. CTpykTypHast u3omepusi. TUIIbI XUMUYECKUX PEaKIMil B OPraHU4eCKOW XUMHUH.

PA3JEJI IV. I'naBa 7. Yraesogopoasi (12 4.).

Anxkanbl. {uknoankanbsl. AnkeHbl. AnkaaueHsl. [IpupoqHblii 1 CHHTETUYECKUI KaydyKH.
Ankunbl. Apensl. benzon. ['eneTnueckast cBsi3b alkaHOB — apeHOB. [IpupoHbIe UCTOUYHUKU
YIJI€BOIOPOAOB: IPUPOAHBIN ra3, HeQTh. [leperonka nedtu. [IlpuMenenne npoyKToB
neperonku Heptu. Kpexunr HedrenpoaykToB. [IpoaykTsl KpekuHra HeTenpoyKTOB.
Kokcoxumnueckoe npous3BocTBO. PazBuTue 3HEpreTuky U NpodsieMbl U3SMEHEHUSI CTPYKTYPbI
WCII0JIb30BaHUs YIJIEBOJOPOJHOTO CBIPBSI.

IIP. 2. «llonyuenue smunena u Onvimvl ¢ HUM».

KP. 3 no rinase 7.

3auém 2 1o rnaBam 6-7.

BKCHepI/IMeHTaHBHBIe METOAbI 1/13yqu1/I51 BCIIICCTB U UX npeBpameHI/Iﬁ: O3HAKOMJICHUEC C
oOpa3iiaMu IacTMacc, KayaykoB U pe3uHbl, Koymekiuu «HedTe» u «Yronib», MogenupoBaHue
MOJIEKYJI YTIIEBOJOPOIOB M TaJIOT€HOTPOU3BOIHBIX, POBEACHUE IPAKTUIECKON pabOTHI:
MOJYYEHHE ITUIEHA U U3YUYEHHE ETO CBOMCTB.

Pacuérurle 3amaun.



Brruucrenus no ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00bEéMa, KOIMYeCTBa HCXOIHOTO
BEIIIECTBA MJIM NPOJYKTA PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3
MCXO/HBIX BEILIECTB WM IPOJYKTOB PEAKLIUN).

V. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOT'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ysIbTaTaM OCBOCHHS O00yJarOIIMMUCS
IpoTpaMM CpeaHEro o0IIero o0pa3oBaHusl (JIMYHOCTHBIM, METANIPEIMETHBIM U IPEMETHBIM).
Hayuno-MeTonnyeckoit OCHOBOM AJisi pa3paOOTKH IJITAHUPYEMbBIX PE3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABIISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO.

B cooTBeTcTBHU C CHCTEMHO-/IEATEIHHOCTHBIM MOJIXO/IOM B CTPYKTYPE JTMYHOCTHBIX
pe3yIbTaTOB OCBOEHUS MpenMeTa « XMMHUsI» Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus
BbIJIETICHBI CJIEYIOIINE COCTABIISIOLIHE:

- OCO3HaHHE 00YUYAIOIIUMHUCS POCCUNCKON IPAKIaHCKOM UJIEHTUYHOCTH — FTOTOBHOCTHU K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICICHHIO;

- HaJIM4KM€ MOTHUBALIMM K 00Y4YEHMUIO;

- LIeJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOCKIECHUIN IMYHOCTU HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

- TOTOBHOCTb U CIIOCOOHOCTH 00yYaIONINXCs PYKOBOACTBOBATHCS B CBOCH NIEATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMM, IPUCYIIMMHU LIEJTOCTHOW CUCTEME XUMUYECKOTO
o0pa3zoBaHus;

- HaJIM4Ke PABOCO3HAHUS KOJIOTUYECKOU KYIbTYPhl U CIIOCOOHOCTH CTaBUTh LIEJIU U
CTPOUTH KU3HEHHBIE TIAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHMS ITpeAMETa «XUMHUS» JOCTUTAIOTCS B €JUHCTBE Y4eOHOM
Y BOCIIUTATEIbHOMN JAESATEILHOCTH B COOTBETCTBUH C TYyMaHHUCTUYECKHUMHU, COIIMOKYIIbTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU M UJI€AJIaMU POCCUHCKOT0 TPakJaHCKOT0 O0IIECTBAa,
NPUHATBIMHU B 00IIIECTBE HOPMAMU U NpaBUJIaMH MTOBEIEHUs, CIOCOOCTBYIOLIMMH ITpoIieccam
CaMOIIO3HaHUs, CAMOPa3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUSI TMYHOCTU 00yYarOIINXCA.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHUSI MMPeAMETa «XUMH OTPakaroT chOPMHUPOBAHHOCTH
OTbITa MO3HABATEIbHON U MPAKTHUUYECKOH 1EATENbHOCTH 00yJaroUINXCs M0 pealn3aluu
IPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKOro BOCIIMTAHUA:

- 0CO3HaHMs 00YUaIOIIMMHUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, YBOXKEHUS K
3aKOHY U MPaBOMOPSIKY;

- IPEJCTABJIEHUS O COLUUATIBHBIX HOPMaX U MPaBUIIaX MEXJINYHOCTHBIX OTHOLIEHUH B
KOJUJIEKTHBE;

- TOTOBHOCTH K COBMECTHOM TBOPUYECKON AEATEIbHOCTHU MPHU CO3JJaHUN Y4eOHBIX POEKTOB,
pelieHny yueOHbIX U IM03HABATENbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

- CITIOCOOHOCTH TOHUMATh U TIPUHUMATh MOTHBBI, HAMEPEHHUSI, JJOTUKY U apTyYMEHTHI APYTUX MPU
aHaJIM3€ Pa3IMYHbIX BUJIOB YU€OHOI 1€ TeNbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

- IEHHOCTHOT'O OTHOIIIEHHUS K ICTOPUYECKOMY U HAyYHOMY HACJIETUI0 OT€YECTBEHHONW XUMHUH;

- YBa)KEHMsI K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTUUECKOTO MPUMEHEHUS XUMHH,
OCO3HAHHUSA TOTO, YTO AOCTHKEHHSI HAYKU €CTh Pe3yJIbTaT AJIUTEIbHBIX HA0I0IeHUH,
KPOMOTJIMBBIX IKCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/J1a YUEHBIX U MPAKTHUKOB;

- HHTEpeca U T03HaBaTeIbHBIX MOTHBOB B MOJIYYEHUH U MOCIEYIOIIEM aHAIN3e HHPOPMAIUH O
NEPEOBBIX TOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHON XMUMMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

- HPaBCTBEHHOI'O CO3HAHUS, 3THYECKOTO ITOBEACHMUS;



- CITIOCOOHOCTH OILICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUUYECKUMU SIBICHHUSIMH, U IPUHUMATh
OCO3HAHHBIE PEUICHUS, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

- TOTOBHOCTH OLICHUBATh CBOE MOBEJCHHUE U IOCTYIIKH CBOMX TOBAPHUIIEH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUNA 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

- IOHUMAaHMs LIEHHOCTEH 3I0pOBOro U 0€30MacHOro oopasa >ku3HHU, HeOOXOTUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

- coOmroaeHus MpaBui 0e30MacHOro 0OpaIIeHUs ¢ BEIIECTBAMU B OBITY, TOBCEIHEBHOM KU3HU U
B TPYAOBOM JAE€SATEIBbHOCTH;

- IOHUMAaHM LIGHHOCTH MTPaBWJI MHANBUAYAIBHOTO U KOJJIEKTUBHOTO 0€3011acHOrO MOBEJCHUS B
CUTYalHsIX, YTPOKAIIMX 30POBbIO U KU3HU JIOJICH;

- OCO3HAHMSI MOCJIECTBUI U HEMIPUATHS BPEIHBIX MPUBbIUEK (YIIOTPEOICHUS aIKOT0JIA,
HapKOTHUKOB, KYpEHHUs);

5) TpynoBoro BocnuTaHms:

- KOMMYHHKATUBHOW KOMITETEHTHOCTH B y4E€OHO-MCCIICIOBATEIBLCKOM IeATeIHhHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYrUX BUAAX ACSITEIbHOCTH;

- YCTAaHOBKH Ha aKTUBHOE Y4aCTHE B PELICHUH MPAKTHUYECKUX 3a/1a4 COLHAIBHOMN
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

- UHTepeca K MPAKTHUYECKOMY M3YUYEHUIO MPpodeccrid pa3TuyHoro poja, B TOM YKCIIe Ha OCHOBE
MIPUMEHEHHUS MIPEAMETHBIX 3HAHUI 110 XUMUU;

- YBOXXEHUA K TPYLY, JIOJIAM TPYJa U PE3yJIbTaTaM TPYJIOBOU IEATEIbHOCTH;

- TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAIBHON TPAeKTOpUU 00pa3oBaHusl, Oy yieit
po()eCCUu U peanu3aiii COOCTBEHHBIX JKU3HEHHBIX MJIAHOB C YY4ETOM JIMYHOCTHBIX HHTEPECOB,
- CIIOCOOHOCTEHN K XMMHU, THTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JIOrMYEeCKOr0 BOCTIUTAHUSA:

- OKOJIOTHUECKH 11e71eco00pa3HOro OTHOLIEHUS K IPUPO/JIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

- IOHUMAaHMUS TI100AIbHOTO XapaKTepa HKOJIOTUYECKUX MPOOIeM, BIUSIHUS IKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

- OCO3HaHMsI HEOOXOIMMOCTH UCIIOJIb30BAHUS JOCTHKEHUN XUMUH JIJISl PEIISHHs BOIIPOCOB
PaLMOHATBHOTO MPUPOAOTIOIb30BAHMUS;

- aKTUBHOT'O HETIPUATHUSA JEHUCTBUN, TPUHOCSIINX BPE OKpYKaroLEeH TPUPOIHON cpeie, YMEHUS
MIPOTHO3UPOBATH HEOIATOTPUSITHBIEC YIKOJIOTUUYECKUE TTOCIIEICTBHS MPEANIPUHUMAEMBIX TeUCTBUI
Y IIpe0TBpalIaTh UX;

- HAIMYHS Pa3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, YKOJTOTHYECKON KYJIbTYPhI, OMBITA
JIEATEIbHOCTH KOJIOTMYECKOM HAMPaBIEHHOCTH, YMEHUS PYKOBOJCTBOBAaTHCS UMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOM M COITMATILHOM MPAKTHUKE, CTIOCOOHOCTH ¥ YMEHHUS aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

- ¢(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKHU U OOILECTBEHHOW MPAKTHKU;

- MIOHUMAaHUs crielu(DUKH XUMUH KaK HAyKH, OCO3HaHUS €€ PO B (OpMHUPOBAHUU
palMoOHAIBFHOTO HAYYHOTO MBIIIJIEHHUS, CO3/JaHUHU [EJIOCTHOTO MPEACTaBICHUS 00 OKPYKaIOIIEeM
MHUpE KaK O €JUHCTBE MPUPOJIbI U YEIOBEKA, B TO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEN U
penIeHr IPOo0IeM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

- YOSKAEHHOCTH B 0C000# 3HAYMMOCTH XUMHUU JIJISi COBPEMEHHOM ITUBUIIM3AINH: B €€
T'YMaHHUCTUYECKOW HAIIPaBJIEHHOCTH U BaXKHOM POJIM B CO3JaHUU HOBOW 0a3bl MaTepHaIbHON
KYJIBTYPBI, PEIICHUH TJI00ATBHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHSI YEIOBEYECTBA — CHIPHEBOM,
HEPTEeTUYECKOMN, TUIIEBON M YKOJIOTHYECKOW 0€30MMaCHOCTH, B PA3BUTHH MEIUIIMHBI,
o0ecreYeHny yCIOBUI YCIEIIHOTO TPY/Ia U YKOJIOTUYECKU KOMGBOPTHOM KU3HU KaXIO0TO WieHa
00111eCTBa;



- €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH: IOHUMAHUs CYIIIHOCTA METOZOB II03HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIOCOOHOCTHU MCIIOJIb30BaTh M10JIy4aeMble 3HAHUS TS
aHaM3a U 0OBSICHEHNUS SBICHUI OKPYKAIOLIETO MUPA U MPOUCXOSIIUX B HEM U3MEHEHHIA,
YMEHUS J1e1aTh 00OCHOBAHHBIE 3aKJIIOYEHHS HA OCHOBE HayUHBIX (DAKTOB M UMEIOIIMXCS JaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

- CHOCOOHOCTH CaMOCTOSITEIbHO MCII0JIb30BaTh XUMUUYECKHE 3HAHUS IS peLlieHHsI Tpo0JieM B
peabHBIX KU3HECHHBIX CUTYaLUAX;

- HHTEpeca K MO3HAHUIO U MCCIIEA0BATEIbCKON NEATEIBHOCTH;

- TOTOBHOCTH ¥ CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO H caMO00Opa30BaHUIO, K
AKTHBHOMY IIOJIyYE€HHUIO HOBBIX 3HAHUH 110 XMMHUH B COOTBETCTBUH C KU3HEHHBIMU
NOTPEOHOCTSIMU;

- HHTepeca K 0COOEHHOCTAM TpyJa B pa3InYHbIX cepax MpodhecCHOHATBbHON AeATeIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHBI
MertanpeamMeTHbIe pe3yIbTaThl OCBOSHUS Y4eOHOTO IpeaMeTa « XMMUs» Ha YPOBHE CPEIHETO
o01rero 0Opa3oBaHus BKIIOYAIOT:
- 3HAUUMBIC JUT (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIMXCS MEXK IUCITUTUTHHAPHBIC
(MeXIMpeIMeTHbIE) O0IICHAYYHBIC TIOHSITHSI, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOW KapTUHBI MUpPA
U CICIU(HUKY METOJIOB TIO3HAHMSI, MCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO,
SHEprus, IBJICHUE, MPOIECC, CUCTEMA, HAyYHbBIN (PaKT, IPUHIIKIL, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, HCCIICI0BAHNE, HAOIIOACHHE, N3MEPECHHE, YKCIIEPUMEHT U JIPYTHE);
- YHUBEpCaJbHbIE YUeOHbIC IeHCTBUS (TI03HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYJISITUBHBIC),
obecnieunBaromue GopMupoBaHue (yHKIMOHATEHON IPAaMOTHOCTH U COIMATBHON KOMIICTCHIIUN
00y4aromuxcs;
-CIIOCOOHOCTh OOYYAOIIUXCS HCIIOIh30BAaTh OCBOCHHBIE MK IUCIUILINHAPHEIE,
MHUPOBO33PEHUYCCKHE 3HAHUS U YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS B TIO3HABATEIILHOU U
COLIMAJIbHON ITPAKTHKE.
MertanpeaMeTHbIC Pe3yiIbTaThl OTPAKAIOT OBJIAJICHHE YHUBEPCATbHBIMH YUCOHBIMH
[103HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PErYJISTUBHBIMU JICHCTBHSIMH.
OBsJiaieHNe YHUBEPCAJIbLHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMH:
1) 6a3oBble JIOTHYECKHE AeCTBUS:
- CAaMOCTOSTEJILHO (DOPMYITUPOBATh U aKTYaJIM3UPOBATH MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;
- OTIPENIEIISITh 1EJIN ACATEIbHOCTH, 3aJlaBasi TapaMeTpbl M KPUTEPUH UX TOCTHKCHUS,
COOTHOCHTB PE3yJIbTaThl JICITCILHOCTH C IIOCTABICHHBIMU IEIISIMU;
- UCTIOJIH30BATh TP OCBOCHUU 3HAHUI TIPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIISTh
XapakTepHbIe IPU3HAKY TIOHATHI U YCTAHABIMBATh UX B3aMMOCBSI3b, HCIIOb30BATh
COOTBETCTBYIOIIUE MOHSITHS JJIs1 OOBSICHEHHSI OT/ICIbHBIX (haKTOB U SIBJIICHUIA,
- BEIOMPATh OCHOBAHUS M KPUTEPUH [T KJIaCCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEAKIIHA;
- YCTaHABJIMBATh MPUYNHHO-CIICACTBEHHBIC CBSI3U MEXKy H3y4aeMbIMU SBJICHUSMU;
- CTPOMTD JIOTHYECKHE PACCYKACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, 10 aHAJIOTHH ), BBISBIIATh
3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPHBACMBIX SIBICHUSX, (POPMYIIUPOBATH BBIBOJIBI U
3aKJIFOUYCHUS;
- IPUMEHSATH B MPOIECCE TTO3HAHUS, UCTIOIb3yEeMbIC B XUMUHU CUMBOJINYECKHE (3HAKOBBIC)
MOJIEJTH, TTPEOOPA30BBIBATE MOJICITbHBIC TIPECTABICHUS — XUMUYICCKHUI 3HAK (CHMBOJI) JJICMEHTA,
XuMHu4eckast GopMyia, ypaBHEHHE XMMUYCCKON PEaKIUK — MPU PEIICHUH yUeOHbBIX
M03HABATENIbHBIX M MPAKTHYCCKUX 3a/1a4, IPUMEHATh Ha3BaHHBIE MOJICIIbHBIC TPEACTABICHUS
JUTSL BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB M3YYaEMbIX BEIIECTB U XUMUYECKUX PEAKITUI.
2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:
- BJIaJIETh OCHOBAMH METO/IOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYCCKUX PEAKIINIA;



- (hopmynHrpoBaTh MU U 331aYU UCCIEAOBAHNUS, UCTIOIH30BaTh TIOCTABICHHBIE H
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

- BJIaJIETh HaBBIKAMH CAMOCTOATEJIBHOIO IIJIJAHUPOBAHUS U IIPOBEICHUS YUEHUUECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOAATH 32 XOJIOM IIPOIecca, CaMOCTOSITEIBHO
MIPOrHO3UPOBATH €T0 PE3yNbTaT, POPMYIUPOBATH 00OOIIECHHS U BHIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBAHUS, COCTABIISATE 0OOCHOBAHHBIN OTYET O MPOICIIAHHOMN
pabore;

- IpUOOPETATh OMNBIT YUEHUUECKOMN MCCIIEN0BATEIBCKON U IPOEKTHON JEATENbHOCTH, IIPOSBIISATH
CIIOCOOHOCTH ¥ TOTOBHOCTh K CAMOCTOSATEILHOMY ITOMCKY METO/IOB PEIICHUS] TPAKTHUECKUX
3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B IIO3HAHMSL.

3) pabora ¢ ungopmanmeii:

- OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUHUKAX HH(POpMALUHU (HaydYHO-TIOMYJISIpHAs JIUTEpaTypa
XUMHYECKOT0 COJIepKaHusl, CIPaBOYHbIE TOco0us, pecypchbl IHTepHeTa), aHaTM3UpOBATh
UH(POPMALIMIO PA3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTHUECKU OLICHUBATH €€
JIOCTOBEPHOCTh U HEIPOTUBOPEUUBOCT;

- (hopMyIHPOBATH 3aITPOCHI M MPUMEHSTH Pa3IMYHbIE METOJIBI IPU MOUCKE M 0TOOpe
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

- IPUOOPETATH OIBIT HCIIOJIL30BAHMS NH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUHN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

- CAaMOCTOSITEJIEHO BEIOMPATh ONTUMAIIBHYIO (hOpMY IIpeCTaBIeHUS HHPOPMALIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

- UCTIOJIH30BATh HAYYHBIN S3BIK B KQUECTBE CPEICTBA MPH paboTe ¢ XUMHUECKONW HHPOpMALIUEii:
MPUMEHSTh MEeXIpeIMeTHbIE (PU3nYecKrue 1 MaTeMaTHYECKHE) 3HAKH U CUMBOJIBI, OPMYJIBL,
ab0peBUaTypbl, HOMEHKIIATYPY;

- MCIIOJIb30BaTh U IPE0OPA30BHIBATh 3HAKOBO-CHUMBOJIMUECKHE CPEICTBA HATJISAHOCTH.
Ogi1aieHHe YHMBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

- 3a/1aBaTh BOMPOCHI MO CYILIECTBY 00CYKAaeMOi TeMbI B XOJI€ Uajiora U/uiu AUCKYCCHUH,
BBICKa3bIBaTh UJieH, GOPMYIUPOBATH CBOU NPEAJIOKEHNS OTHOCUTENIBHO BBIITOJIHEHUS
MPEeAJIOKEHHOM 3a1a4u;

- BBICTYIIATh C MPE3EHTALUEN pe3yIbTaTOB MO3HABATEILHOUN JESTEIbHOCTH, OJTYUEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM ITPH BBIITOJIHEHUH XUMHUYECKOTO
HKCIIEPUMEHTA, IPAKTUYECKOM pabOTHI 110 MCCIIET0BAHUIO CBOMCTB U3y4aeMbIX BEIIECTB,
peanu3anuy yueOHOro mpoeKkTa U (opMyIHpOBaTh BBIBOABI 110 pe3yJbTaTaM MpOBeIEHHBIX
HCCJIEIOBAaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHN B X0/€ 00CYXK/IeHUsI U OOMEHAa MHEHUSIMH.
OBiaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMHU ACHCTBUAMM:

- CaMOCTOSTENBHO TUIAHUPOBAThH U OCYILIECTBISATH CBOIO MIO3HABATEIbHYIO JI€ATEIbHOCTD,
omnpenenss e€ 1elH U 337a4u, KOHTPOJIUPOBATh U 110 Mepe He0OXOAUMOCTH KOPPEKTUPOBATh
npeJiaraeMblii aIrOpUTM AEUCTBUN MPU BBIOJHEHUHU YU€OHBIX U UCCIIEOBATEIbCKUX 33/1a4,
BbIOMpaTh Hanbosee F3PPEKTUBHBIN CIIOCOO UX PELICHUS ¢ YUETOM MOJyYSHHsI HOBBIX 3HaHUH O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

- OCYIIECTBJIATh CAMOKOHTPOJIb CBOEH JEATEIIBHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIbTATHI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsDh» OTPAKaIoT:
- cOpPMHPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMUU B TIO3HAHHUU SIBJICHUN MPUPOABI, B POPMUPOBAHUU MBIIIJICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHATHLHOM TPaAaMOTHOCTH, HEOOXOAMUMOW IJisi PEIICHHS
MPAKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;



- BJIQJICHUE CHUCTEMOM XHMMHMUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MNOHATHUS (XMMHMYECKUN DIEMEHT, aTOM, JJIEKTpOHHas o000Jo4Yka aToMa, MOJeKyIa,
BaJICHTHOCTh, JJICKTPOOTPHUIATEILHOCTh, XWUMHUYECKas CBs3b, CTPYKTypHas (dopmyna
(pa3BépHyTass U COKpalll€HHas), MOJb, MOJSpHas Macca, MOJSPHBIA OOBEM, YIIIEpOIHBIH
CKeJeT, (YHKIMOHAJIbHASI TPYIIA, PAAUKATL, H30MEPHUs, W30MEPhl, TOMOJOTHUYSCKHUHA PsII,
TOMOJIOTH, YIJIEBOJOPObI, KACIOPOA U a30TCOAEPKALIUE COSAMHEHUSI, MOHOMED, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJECKYJISIPHBIE COCIUHEHHS); TEOPUHM U 3aKOHBI (Teopus
CTpoeHHsl oprannyeckux BemecTB A. M. byTinepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3BIK XMMHU; MUPOBO33PEHUYECKUE 3HAHUS, JICKAIUE B
OCHOBE MOHUMAaHMSI MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SBIICHUH, (PaKTOIOTUYECKUE
CBEJICHHSI O CBOWMCTBAX, COCTaBE, MOJYYCHHH W OE30MAaCHOM HCIIOJIb30BAHUM BaYKHEHIIINX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN JEITEIbHOCTH YEJIOBEKA;

- ¢c(hOpMHPOBAHHOCTh YMEHHUH BBISIBJISTH XapaKTePHbIC NMPHU3HAKU TOHSATHH, YCTaHABIMBATH
UX B3aMMOCBS3b, HCIIOIB30BATH COOTBETCTBYIOLIME IIOHATUS IIPU OINKMCAHUM COCTaBa,
CTPOEHHUSI U NIPEBPALICHUN OPraHUYECKUX COCINHEHUN;

- c(OPMUPOBAHHOCTb YMEHHUH HCIIOJIb30BATh XUMHUYECKYIO CHMBOJHUKY I COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEéPHYTOH, COKpamEHHOW) (GOopMysT OpraHHYECKUX
BEIIECTB U YPaBHEHUW XMMHYECKHMX pEaKlMil, U3roTaBIMBaTh MOJEIU  MOJEKYI
OPraHWYECKUX BELIECTB JUISI MIUTIOCTPAIMM WX XHMHUYECKOTO U MPOCTPAHCTBEHHOTO
CTPOCHHS;

- ¢(pOpMHUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAJICKHOCTh MU3YUYEHHBIX OPTaHHMYECKUX
BEIIECTB [0 HMX COCTaBy U CTPOCHHUIO K OMNpeAeNEHHOMY KJacCy/Tpymie COeIuHEHUN
(YTJIeBOZIOPOJBI, KHCIOPOJI U  a30TCOAEPXKAIINE COCAUHEHHUS, BBICOKOMOJICKYJISPHBIC
COEMHEHUS ), 1aBaTh UM Ha3BaHUs Mo cuctemarnyeckoil Homenknatype (IUPAC), a Takxe
MPUBOAUTH TPUBHAJIbHBIC HA3BAHUS OTIEIBHBIX OPraHUYECKUX BEIICCTB (ITUJICH, MPOIUJICH,
aleTHIICH, ATHIICHTIIMKONb, TIUIEepuH, (eHol, GhopMaabAerul, aleTaibJeri, MypaBbHHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, OJISMHOBAsI KMCJIOTA, CTEAPUHOBASI KUCIIOTA, TIII0K03a, PPYKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

- c(hOpMHPOBAHHOCTh YMEHHUS OINPEACIATh BUIBl XHUMHUYECKOH CBSI3M B OPraHHYECKUX
COoeMHEHUsX (OJIMHAPHBIE U KPATHBIC);

- c(OpMHPOBAHHOCTh YMEHUS TMPUMEHSTH TOJIO)KCHHUS TEOPUHM CTPOEHHUS OPTaHHMYEeCKUX
BemiecTB A. M. byTiiepoBa At 00bsICHEHHS 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa M
CTPOCHMUSI; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

- c(hOpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh COCTaB, CTpOeHHE, (UIMYECKUE H
XUMHUYECKHE CBOMCTBA TUIHMYHBIX TPEICTABUTENICH Ppa3JIMUHBIX KJIACCOB OPraHUYECKUX
BellecTB (MeTaH, 3TaH, dTUJIEH, MPOMWJIEH, aleTuiieH, Oyraauen-1,3, merunOyraauen-1,3,
OEH30J1, METaHOJ, TAHOJ, STUJIEHTJIMKOJIb, TJIMIIEPUH, (DEHOJ, alleTalbET I, MypaBbUHAS U
VKCyCHasE ~ KHCIIOTBI, TJIOKO3a, Kpaxmal, I[eJUII0JIo3a, aMUHOYKCYCHas —KHUCIIOTa),
WJUTIOCTPUPOBATh TEHETUYECKYI0 CBSA3h MEXKIY HHUMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIN ¢ UCTIONB30BaHUEM CTPYKTYPHBIX GOPMYI;

- cpOpPMUPOBAHHOCTh YMEHUS XapPaKTEPU30BATh UCTOYHUKHU YTIIEBOJOPOJTHOTO ChIPhs (HEDTH,
MIPUPOJIHBIN Ta3, yroib), CHOCOObI UX MEepepaboTKU M MPAKTUYECKOEe MPUMEHEHHE MPOIYKTOB
nepepadoTKu;

- chopMHpPOBAaHHOCTH YMEHHI MPOBOUTH BBIYUCICHHUS 10 XUMUYECKUM YPaBHEHHSIM (MaCCHhI,
00b€Ma, KOJIIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMUA 1O M3BECTHBIM Macce,
00BEMY, KOIMUYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIINN);

- cOpPMHUPOBAHHOCTh YMEHHH BIAJETh CHUCTEMON 3HAHWUN 00 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHUSI, HUCIOJB3YEMBIX B XHUMHUU MpPU H3YYEHUU BEUIECTB M XHUMHUUYECKHX SIBICHUU
(HabmroieHne, W3MEpPEHHe, OJKCIEPUMEHT, MOJICIUPOBAHKE), HCIIOIH30BAaTh CHUCTEMHBIC
XUMUYECKUE 3HaHUs U TPUHATHS PEUIEHUH B KOHKPETHBIX JKM3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX c BEIIIECTBAMH u 170'¢ MIPUMEHCHUEM;
- c()OpMUPOBAHHOCTh YMEHUH COOMIOIaTh MpaBUiia MOJL30BAHUS XUMHYECKON MOCYIOU U



nabopaTopHbIM 00OpYyJOBaHUMEM, a TakXKe MpaBuia OOpalleHHs C BEIIeCTBAMH B
COOTBETCTBUH C HHCTPYKIUSMH MO BBIIOJTHEHHIO JTA00OPATOPHBIX XUMUYECKUX OIBITOB;

- c(hOpMUPOBAHHOCTh YMEHHMU IUIAHUPOBATH M BBIMOJIHATH XUMHUYECKUH OSKCIIEPHUMEHT
(TpeBpalIeHus] OPraHUYeCKUX BEIIECTB IPU HArpeBaHUM, MOJTYYEHHE ITHUIIEHA U H3y4YeHHE
€ro CBOICTB, KaUeCTBEHHBIC PEAKIMH OPraHMYECKUX BEILIECTB, JEHATypauus OEIKOB MpU
HAarpeBaHWU, I[BETHBIE pEAKUUU OEJIKOB) B COOTBETCTBHHM C TIPaBWJIAMH TEXHHUKU
0€30MacCHOCTH TpU  OOpallleHMH C BEIIECTBAMH M JIADOPaTOPHBIM 00OPYZIOBaHHEM,
IPE/ICTAaBIATh PE3yAbTaThl XMUMHUYECKOTO SKCHEPHMMEHTa B (OpMe 3allucH ypaBHEHUH
COOTBETCTBYIOIIMX PEaKUUi 1 (POPMyTHUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

- c(hOpPMHUPOBAaHHOCTh YMEHHMH KPHUTHYECKH aHAIU3UPOBATH XUMHYECKYIO HH(OPMALHIO,
MOJy4aeMyl0 M3 pa3HBIX HCTOYHUKOB (CpeacTBa MaccoBoil uH(opmauuu, HHTEepHEeT M
ApYTHUX);

- c(OpPMHPOBAHHOCTh YMEHHH COONIOJATh MpaBHJa HKOJOTUYECKU IIeTIECO00Pa3HOTO
HOBE/ICHUSI B OBITY M TPYJOBOW JEATEIBHOCTH B IENSX COXPAHEHHS CBOETO 3I0POBBS U
OKpY’KaloIIel MPUPOJHON Cpeibl, 0CO3HABAThH ONMACHOCTH BO3/ICHCTBHS Ha )KHUBBIE OPTaHU3MbI
OIpeIeIEHHBIX OPraHWYECKUX BEIIECTB, MOHUMas cMbIci mokaszarens [1/IK, moscHATe Ha
npUMepax CrocoObl YMEHBIICHHS M TPEAOTBPAIICHUS WX BPETHOTO BO3JCHCTBUS Ha
OpraHM3M YeJIOBEKa;

VI. TEMATUYECKOE [INTAHUPOBAHUE NNPEJIMETA «XUMUWUS»
10 KJIACC (6as3o8biii yposeHv)
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PA3JEJI I. IToBTOpenne kypca xumun 3a 8 — 9 kaace — (12 4.).
ITepBoHavanbHbIE MOHSTHS U 3aKOHBI XUMUU 4
Baxkneiinume kiaccel HEOPraHMUECKUX 3 2
COCIMHEHUN
3 [Tepuoaunueckuii 3akoH u Ilepnonnueckas 3 1/-
cuctema 3nneMenToB J[. 1. Menneneesa.
CtpoeHue aToMma.
4 Xumudeckas cBs3b. CTpoeHUe BEIIeCTRa. 2
PA3JIEJI |1. Teopus 3jieKTpoJMTHYECKOH qucconnanum (5 4.).
5 DIIEKTPOIUTHYECKAS JUCCOIUALIMS 5 2 1 1/1

PA3JEJI I11. TeopeTuueckue 0CHOBbI OpraHn4eckoi xumuu — (3 4.).




Teopus XMMHYECKOTO CTPOSHHSI OPTraHUYECKUX
coenquHeHuil A. M. Byrneposa.

3

PA3JIEJI IV. YriaeBogopoabl — (14 4.)

7 | Yruesomoposst 14 11 | 1 1/1
Hroro: 34 15 2 3/2
VII. IOYPOUYUHOE IINIAHUPOBAHMUME IIPE/IMETA «XUMMUS»
10 KJIACC (6a3o06viti yposeHs)
NeNe Jara DJIeKTPOHHbIE
n/m uudpoBbIe
YPOKOB Tema ypoka o0pa3oBaTe/bHbIE
pecypcbl
PA3JIEJI . [loBTOpEeHNEe OCHOBHBIX BONPOCOB Kypca 8 — 9 kinaccoB — (17 4.).
I'napa 1. llepBoHayajbHble XMMUYECKHE MOHATHS - (4 4.).
1 2 3 4
BBoanbIit HHC TaX 110 TEXHUKE 0€30IMaCHOCTH
. ThyK bubmuorexa [JOK
pu paboTe B KaOWHETE XUMUH. .
. https://myschool.edu.ru/
1.1 | IlpocTble U CIIOKHBIE BEIIECTBA U UX CBOICTBA.
Xumuyeckue ieMeHThl. OTHOCUTENIbHAs aTOMHAsI
i bubmuoreka [JOK
Mmacca. Pacuérsl no xumuueckum popmynam. .
https://myschool.edu.ru/
BanentHocts. CoctaBnenue ¢hopmMyi 1o
29 BAJICHTHOCTH.
' XUMHUECKUE ypaBHEHUS. THIIBI XUMHUYECKHUX
peaKkuuid.
33 KomunuectBo BemecTBa. Moiib — equHMIA bu6mmoreka [JOK
' KOJIMYECTBA BEIIECTBA. https://myschool.edu.ru/
bu6mmoreka [JOK
4.4 Pemenue 3amad. «Boi600 xumuueckux gpopmyn u
. A popmy . https://myschool.edu.ru/
pacuémul NO YPABHEHUAM XUMUUECKUX PeAKYULLy.
I'naBa 2. BaskHeiiune KJacchbl HCOPraHM4eCcKHX BeuecTs - (3 4.).
51 Cocras, cTpoeHue, Ki1accupukaIms 1 XUMHIECKHe bubmuoreka [JOK
' CBOMCTBA OKCHUIOB M OCHOBaHHUH. https://myschool.edu.ru/
6.2 Cocras, cTpoeHue, Ki1accupukaIms 1 XUMHIECKHe bubmuoreka [JOK
' CBOMCTBA KHMCIIOT U COJICH. https://myschool.edu.ru/
Pemenue 3anad. «I'eHeTHueckas CBs3b MEX
7.3 KJIaccaMu Heﬂo TaHUYECKUX BEIIECTBY» v bubmorexa HOK
' p B ' https://myschool.edu.ru/
I'nasa 3. [lepunoanuecknii 3axoH u [lepuoanyeckas cucreMa XUMHYECKHX
yjiemeHTOB JI. M. MenneneeBa. Ctpoenune aroma (3 4.).
81 Ilepunonnueckuit 3akoH u Ilepuonnueckas cucrema bub6nuorexa [IOK
' xumudeckux 3aementos JI. V. Menneneena. https://myschool.edu.ru/
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CocraB atoMHbIX sifep. M3otonsl. CTpoeHne
ANIEKTPOHHBIX 000JI0UEK ATOMOB.

Massie u GoJbmne nepuoabl. ['pymsl u

92 MOATPYIIIBL. XapaKTePUCTUKA XUMHUECKUX bubmmoreka [IOK
' 3JIEMEHTOB Ha OCHOBAHHH IOJIOKCHHS B https://myschool.edu.ru/
IlepuonnyecKkol CUCTEME U CTPOCHHMSI aTOMA.
Koumponvnasa paooma Nel. « IlepBoHadaibHbIe
XMUMHUYECKUE MTOHATHY. BaXkHeNe Kiacchl
. bubmuoreka [JOK
10.3 | Heopranunueckux BemecTB. [lepuoandeckuii 3aKoH ]
https://myschool.edu.ru/
u [lepuoanueckas cucteMa XUMUYECKUX
anemenTtoB JI. 1. MenpgeneeBa. CTpoeHue aToma.
1 2 4
I'naBa 4. Xumudeckas cBsizb. CTpoeHue BemecrTna - (2 4.).
111 IlonsiTHE O XMMHMYECKOU CBSI3U U IIPUYMHA €€ bubmuorexa [IOK
' 00pa3zoBaHus. DICKTPOOTPUIIATEILHOCTD. https://myschool.edu.ru/
KoBanienTHast HemosipHas ¥ MOJISIPHAsi CBSI3U.
P prad bubmuoreka [JOK
12.2 | Nonnas cBs3b. Kpucramimaeckue pemeéTKH. .
https://myschool.edu.ru/
[ToHsiTHE O CTENEHN OKUCIIEHUS.
PA3JIEJI |l. I'naBa 5. Teopusi 3jieKTpoiuTHu4YecKoil gucconuanuu — (5 4.)
CyImHOCTH 3JEKTPOIUTHYECKOM TUCCOIMALINH.
DNEKTPOIHUTHI U HEANEKTPOIUTHI. uccormanus
P . P 31 LA bubnuorexa [JOK
13.1 | BemiecTB ¢ MOHHOM M KOBAJICHTHOM MOISPHON .
N . https://myschool.edu.ru/
CBS3bI0: OCHOBAHMM, KMCIJIOT U COJIeH (TEIIOBBIC
SIBJIGHUSI IPU PACTBOPEHHH).
CremneHb 2JIEKTPOTMTHYECKOM TUCCOIUAIIUH.
CunpHble U crnadbie nekTponuTsl. KoncTanrta
14.2 3JIEKTPOJIUTUYECKON Aucconuanuu. Peakuuu bubnuotexa [JOK
' HOHHOTO 0OMeHa. OKUCIUTETBHO - https://myschool.edu.ru/
BOCCTAHOBUTEJBHBIE PEAKIIUU. XUMUYECKUE
CBOICTBa OCHOBAHMM, KMCJIOT, coyeil B cBeTe TOJI.
Konumponvnas paboma Ne2. «Baxueitmume
P p bu6mmoreka [IOK
15.3 | k1accel HEOPraHMYECKUX BeLeCcTBY, « Teopust )
o https://myschool.edu.ru/
AIEKTPOIUTUYECKON JUCCOLMALIHI.
. bubnuotexa [JOK
16.4 | 3auér 1 mo rmasam 1 — 5. ] 1
https://myschool.edu.ru/
PA3JIEJI I11. TeopeTuyeckue 0CHOBBI Oprannyeckoi xumuu - (17 4.)
I'maBa 6. Teopusi XMMH4€CKOI0 CTPOCHHS OPTAaHMYECKHUX COCTUHEHHIT
A. M. ByrJaeposa - (3 u.)
17.1 IIpeamer oprann4ecKkoi XUMuu, € bu6nuorexa [IOK
' BO3HHKHOBEHHE, Pa3BUTHE U 3HAYCHUE https://myschool.edu.ru/
18.2 Teopus cTpoeHUs] OPraHUYECKUX COCTMHEHUN A. bubnmoreka [JOK
' M. BytiepoBa, €€ OCHOBHBIC TIOJIOKEHHSI https://myschool.edu.ru/
[IpencraBienue o KIaccuPpUKAIMH OPraHUIECKIX
pedl (uxan p bubmuorexa [JOK
19.3 | BemectB. Homenknarypa (cuctemarndeckas) u

TPUBUAJIBHBIC HA3BAHU S OPTaHUYCCKUX BCIICCTB

https://myschool.edu.ru/

PA3JIEJI IV. T'naBa 7. YriaeBoaopoasi — (12 4.).



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bu6mmoreka [JOK

20.1 | AnkaHbl: COCTaB U CTPOCHHE, TOMOJIOTUYECKUHN PsIIT https://mvschool.edu.ru/
MertaH U 3TaH — OPOCTEUIINE TPEACTABUTEIN bubmuoteka [JOK
21.2 .
AJIKaHOB https://myschool.edu.ru/
) . bubmuoreka [JOK
22.3 | AJIKeHBI: COCTaB U CTPOCHHE, CBONCTBA hitps://myschool.edu.ru/
bu6mmoreka [JOK
234 | OTuieH 1 NpONUICH, https://myschool.edu.ru/
WNucTpyKuus o TexHuKe 6€30MacHOCTH. Bubmiorexa [IOK
245 | IlpakTnyeckas padora Ne 1. «[lomyyenue )
N https://myschool.edu.ru/
STHJIEHA U U3yYEHHE €r0 CBOMCTBY
256 Anxamuensl. byranuen-1,3 u metmnOyraguen-1,3. bubmuoreka [JOK
' [Tony4yeHre CHHTETHYECKOTO KaydyKa M PE3HHBI https://myschool.edu.ru/
s | s socun oo cmoein | o Lo
' DAL ALl P https://myschool.edu.ru/
MIPeJICTaBUTENb AJIKHHOB
278 Pemenue 3amau Ha onpeneneHrue MOJIEKYIIIPHOM bubnuorexa [JOK
' (bOopMyJIBI OPraHUYECKOro BEIIECTBA. https://myschool.edu.ru/
' bu6mmoreka [IOK
28.9 | Apenbl: 6eH301 U TONY0d. TOKCUYHOCTH apEHOB https://myschool.edu.ru/
2910 I'enernyeckas CBS3b YII€BOIOPOAOB, bubnuorexa [JOK
' MPHHAIICKAIMX K Pa3IHYHBIM Kaccam https://myschool.edu.ru/
Hpnpo;[HHve UCTOYHUKU YIII€BOJIOPOIOB: BuGmmotexa LIOK
30.11 | mpupoaHbIi Ta3 U MONYTHBIE HE(TAHBIE ra3bl, .
. https://myschool.edu.ru/
He(Th U IPOAYKTHI €€ TIepepaboTKu
HpI/IpOI[HBIUe UCTOYHUKH YTIJIEBOJOPOJIOB: Bubmiorexa LIOK
31.12 | npupOAHBI ra3 v MOMYTHBIE HEPTSIHBIC Ta3bl, .
. https://myschool.edu.ru/
He(Th U MPOAYKTHI €€ epepaboTKu
bu6mmoreka [IOK
32. Kounrtpoabsnas padora Ne3 «YrieBoaopoabn» https://myschool.edu.ru/
.. bubnmuoreka [JOK
33. | 3auér 2. «¥YT1/1eBOA0POIbI» https://myschool.edu.ru/
34 3amuTa MHAUBUIYaTbHBIX TPOEKTOB.
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PABOYAS ITPOI'PAMMA
KYPCA IPEAMETA «XUMUS»
11 KJIACC (6a306wiii yposetiv)
Ha 2023-2024 y4yeOHbIi1 1o

1. ITosicHUTEIbHASA 3aNMNCKA

Pabouas yueOHas mporpamMma cocTaBieHa Ha OCHOBE CIEAYIOIINX
JIOKYMEHTOB:
Oo6noBnéHHBIN 3akoH 273-D3 "OO6 obpazoBanuu B PO" 18.01.2022 r.
O6HoBnEHHBIN [Ipukaz MuHucTepcTBa 00pazoBaHus U Hayku Poccuiickoit deaepanuu oT
18.01.2022 r. Ne 1312. «O6 yrBepxaeHnu peaepanbHOro 6a3ucHOro yueOHoro miaHa u
MPUMEPHBIX Y4eOHBIX IJIAHOB I 0011e00pa30BaTeNbHbIX yupexaenuii Poccuiickoit
Denepariy, peain3yIonuX MPOrpaMMbI 00IIIero 00pa3oBaHUs»

[Tporpammel 1yt 00mieoOpa3oBaTenbHbIX yupexaenuin. Xumus 8-9,10-11 kmaccsr.-
M., «IIpocBemmenner, 2015 r.
[Tporpamma aiist 001IIE00Pa30BATEIBHBIX YUPEIKICHHIM.
Xumus. 8-11 knacc.
Xumus 10 knace. I'. E. Pynsutuc, ®@. I'. ®enpaman. — M.: [Ipocsemenue, 2022.
O6pazoBarenbHas mporpamma cocrarieHa BCOI Ne4 r. banamosa CapaTtoBckoil o0iacTu

VYuebnsit mman BCOIL Ne4 r. banamosa CapaToBckoi 00s1acTH.

Xumus. 8-11 kiaccer: pabouune nporpammsl K yaeOnukam I'. E. Pymsuruca,
@. I'. ®enpamana. bazoBelii ypoBenb. Boarorpan: Yuutens, 2023-173 c.

HpI/I COCTaBJICHUHU ITPOTrPaMMbI OBLIN MCIIOJIb30BAHbI YCJIOBHBIC 0003HaYCHHS:

A - anroput™ JAM — nunakTudeckuii IIP — npakTuyeckas padora
M3y4YEeHUs KJIACCOB Marepuan T - Tabnuna

Op2aHu4ecKux UTB — vHCTpYKIUSA 110 TC — rectupoBanue
COeOuHenuiL: TE€XHHUKE 0€30I1aCHOCTHU T3 — Teopust

obmas popmyna, KP — xonTposbHas pabota JIEKTPOJIUTUYECKON
CTPOCHUE, U30MEPHUS, HX — Heoprannueckas XuMusi  TUCCOLIMAIIAN

TOMOJIOT U, OX — opranuueckas XuMHs XB — xumMunyeckoe BeueCcTBoO
HOMEHKJIaTypa, 006X — oOmrast xuMus XP — xumuyeckas peakuus
¢duznyeckue u 13 u [ICX3 — XD — XUMHUYECKUH 2IIEMEHT
XUMHUYECKHUE NIEPUOUYECKHUI 3aKOH U XOK — xumuueckuit
CBOMCTBA, IIOJIy4YCHUE  IEPUOJUYECKAs CUCTEMA JKCIIEPUMEHT

U IPUMEHEHNE. XUMHUYECKHX HJIEMEHTOB

BO — Bumeo onwiT . . Menneneesa.

BY — Bugeo ypok



Lesn yueGHOTO TpeaMeTa:

(] OcBoeHuE 3HAHUN O XMMHUYECKON COCTaBJISIIONIECH €CTECTBEHHOHAYYHOW KApTUHBI MHUpA,
BOXHEHIINX XUMUYECKUX MOHATHUSIX, 3aKOHAX U TEOPUSIX;

(1 OpnageHue yMEHUSMU [PUMEHATH I[OJIyYCHHbIE 3HaHUA Uil OOBSCHEHUS
pa3HOOOpPa3HBIX XMMHYECKHUX SIBJICHUH M CBOMCTB BELECTB, OLEHKU pOJIM XUMHUU B
Pa3BUTUHU COBPEMEHHBIX TEXHOJIOTUI U NOJIyYEHHH HOBBIX MaTEPUAIIOB;

(1 Pa3BuTHe MO3HABaTENbHBIX MHTEPECOB M MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEH B Iporecce
CaMOCTOSITENIbHOTO MPUOOPETEHUS] XUMHUECKUX 3HAHUM C HCIOJIb30BAHUEM DPA3IUYHBIX
HCTOYHUKOB HH(OPMAIUH, B TOM YHCII€ KOMITbIOTEPHBIX;

(1 Bocnurtanue yO0eXIEHHOCTHM B MO3UTHUBHOW pOJIM XUMHH B JKU3HU COBPEMEHHOIO
o0rmiecTBa, HEOOXOJUMOCTH XUMHUYECKH I'PAMOTHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO H
OKpYXKalolllei cpee;

(1 IlpumMeHeHHE TMONyYEHHBIX 3HAHMA M YMEHUH i O€30MacHOr0 HCIIOJIb30BAHMS
BEIIECTB U MAaTepHUajoB B OBIT, CEIbCKOM XO3SICTBE M Ha IMPOU3BOJCTBE, PEILICHUE
IPAKTUYECKUX 3a]a4 B MOBCEAHEBHOW MXU3HU, NPEIYNPEKACHUS SBJICHUN, HAHOCALIUX
BpEJ 30POBBIO YEJIOBEKA U OKPYKAIOLIEH cpefe.

3agaum yueOHOro npeamera:
OO0y4eHue yJaumxcs 3HaHUSIM U HaBbIKaM B paMKax IporpaMMsbl 00111e00pa3oBaTeIbHOM
IIKOJIBI 110 MPEAMETY «XHUMUS.

OO0mas xapakTepuCTHKA Kypca:

B kypce 11 kimacca B OCHOBHOM IOBTOPSIOTCS, 3aKPEIUISIOTCS M YTIyOJISIOTCS
3HAHMS N0 OOILEH, HEOPraHUYECKON M nM3ydeHue 4-7 paslena OpraHn4eckol Xxumun. B
COJICpKaHNU Kypca NPEICTaBICHb OCHOBOIOJATaOIINe XUMHUYECKHE TEOPETHUECKHUE
3HAHMS 110 OPraHMYECKOW XUMHHU. B M3yueHMm Kypca 3HAuMTEIbHAs POJNb OTBOAMUTCS
XUMHYECKOMY IKCIICPUMEHTY.

Me:XnpeaMeTHbIe CBSI3M C UCTOPUEH, TUTEPATYPOIl, MAaTEMaTUKON, PU3UKOH,
Ouonoruei, reorpadueii, TOArOTOBKa OCYKACHHBIX K >kn3HH Ha cBoboae (ITOXKC).
B paboueii mporpaMMe HamuiM OTPaKEHUS IENU M 33/a4d W3YYCHUS XMMHUH Ha CTYNEHH

cpenHero (mojHOTO ) 00mero oOpa3oBaHMs, H3JIOKCHHBIE B TOSCHHUTEIBHOW 3alUCKe K
IIpumepHOI porpaMMe 1o XUMHH.

B Hell Takxke 3a510K€Hbl BO3MOKHOCTH MTPELYCMOTPEHHOTO CTaHAAPTOM (POPMHUPOBAHUS Y
oOyyaromuxcsi 0OIIeHayYHbIX YMEHUI U HaBBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB /I€ATEILHOCTH U
KJIFOUEBBIX KOMIIETECHIIUMN.

[TpuHIMIIBI 0TOOPA OCHOBHOI'O U IOMOJHUTEIBHOTO COAEPKAHUS CBSI3aHbl C TPEEMCTBEHHOCTHIO
neneit 00pa3oBaHUs Ha pa3IMYHBIX CTYNEHSX M YPOBHIX 00y4eHHUs, JIOTUKOM
BHYTPUIIPEIMETHBIX CBS3€H, a TaK)Ke BO3PACTHBIMU OCOOCHHOCTSIMU 00yYaroIIUXCs.



2. YueOHO-TeMaTH4ecKHuii 1aH mo xuMun 11 kaace (6asoswiii yposenn)

% ™
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1 2 3 4 5 6 7
PA3JEJI IV. IToBTopenne ocHOBHBIX TeM Kypca 10 kiacca - (21 4.).
8 Teopust XUMHUYECKOTO CTPOCHUSI OPraHUYECKUX 4 1
coenquHeHuii A. M. Bytieposa.
9 CrtpoeHue 1 KIIacCU(PUKAIIS OPTaHUISCKAX 11 3 6 1
COEIMHEHMI.
10 | Xumuyeckue peakliui B OPraHMu4eCKOl XUMUHU 6 1 6 -/1
11 knacc — (44 u.).
PA3JIEJI V. Kuciopoaocoaep:kaugue opranndeckue coequnenus — (30 4.).
11 CnupTthl U HEHOIBI. 7 2 20 1
12 Anbneruipl, KETOHBI. 5 1 3 1
13 | Kap6onossie kucnotsl. JKupbil. 10 3 5 2 1/1
14 VYriaeBoasl. 8 2 1 1
PA3JIEJI VI. A3otoconep:kaniue opranndeckue coequnenus - (10 u.).
15 | AsoTcosepskaniue opraHHYECKHe COSIMHEHHSL. | 10 ] 2 [ 6 | A
PA3EJI VII. Cunrerndyeckue mojaumepsl - (4 4.).
16 | Cunrernueckue mosuMepEL. 4 1 2 1
Hroro: 65 17 17 4 4/3

Pe3zepenoe epems — 3 u.

3. Coagepxanue TeM NPOrpaMMHOro Kypca xumum 11 kiace
PA3JEJI IV. IloBTOpeHne oCHOBHBIX TeM Kypca 10 kiacca - (21 4.).

I'naBa 8. Beenenne. Teopust XuMH4Y€CKOro CTPOCHHUS OPraHMYECKHUX COCTUHEHMIT
A. M. Bytieposa - (4 4.).
Hpe)_'[MCT OpFaHI/I‘leCKOﬁ xuMun. OCHOBHBIC IIOJIOKCHUS TCOPHUU XUMHUYCCKOTO CTPOCHUSA OPTraHNUYCCKUX
BCIICCTB. SHCKTpOHHaSI Impupoaa XUMHYCCKUX CBSI3CH B OpTraHNYCCKUX COCIUHCHUAX. CTpOCHI/Ie aToMa
yriepoaa. BajeHTHbIe cocTosiHMS aToMa yriiepoaa. [ uopuansaius opouTaeii.

I'naBa 9. Ctpoenue u kiaaccupukanusa opraHudeckux coequHenui — (11 4.).




Knaccudukarus opraHnuecKix coeTMHEHUH 10 CTPOCHUIO YTIepoHOTo ckenera. Knaccnukarys
OpTraHUYIECKUX COSAUHEHUH 110 KPATHOCTH CBSI3U. AJIKaHBI. AJTKCHBI. AJIKMHBL. ApoMaTHIeCKUe
YTICBOIOPOIBL.

KP. 1 no rimaBam: 8 - 9.

I'naBa 10. XumMu4eckue peakiuu B Oprannvdeckoii Xumuu - (6 4.).

Bupl pa3zpbiBa XUMHUYECKHUX CBSI3€M B OpraHMYECKUX BellecTBaX. THUIBI XUMAYECKUX pPEeaKIIni
3aMeIeHNs U COeTUHEeHMs. Peakinu OTIIETIICHUS ¥ N30MEPHU3AIIH, MOJTNMEPHU3aiN 1
MOJIMKOHICHCALIUH.

3auém 1 mo rnaBam: 8 - 10.

PA3AEJL V. Kuciaopoaocoaep:kamue oprannueckue coenmuenust — (30 4.).
I'nasa 11. CnupTsl 1 geHonI - (7 4.).
[IpenenbHble OIHOATOMHBIE CIUPTHL. MHOr0aTOMHBIE CIUPTHI. DEHOIIBI.
I'naBa 12. Anbaeruabl ¥ KeTOHBI - (5 4.).

Anpnerunsl. KeToHEBL
KP. 2 nornasam: 11 - 12.

I'nasa 13. IIpenesibHble 0OIHOOCHOBHBbIE KAPOOHOBbIE KHCJIOTHI.
Kupsbr - (10 4.).

[IpenenpHBIE OTHOOCHOBHBIE KapOOHOBBIE KHCIOTHL. KpaTkue cBefieHrs 0 HeTIpe e TbHBIX KapOOHOBBIX
kucnoTax. Cioxueie a3gupsl. Peakius stepudukanuu. XKupel. ['unponus xupos.

IIP. 1. «llonyyenue u ceolicmea KapOOHOBLIX KUCIOM Y.

IIP. 2. «Pewenue sxcnepumenmanvhvix 3a0ay na pacnosuaganue OCy.

KP. 3 no rnage: 13.

3auém 2 no rnaBam: 11 - 13.

I'naBa 14. «YrieBoabD» - (8 4.).

Monocaxapusl. ['roko3a. [Tento3sl. Pubo3sa u nezokcuputosa. JIucaxapuabl. Caxaposa.
[onucaxapunsl. Kpaxman, Lemttono3sa.
IIP. 3. «Pacnosnasanue y2nes0006».

PA3JEJI VI. I'naBa 15. «A30Tocoaep:kaiue opranuueckue coequHenus» - (10 4.).

Amunbl. AHUIHH. AMUHOKHUCTOTHL. benku. HyknennoBble kucnotel. [lentunnas cBa3b. Xumus u
3JI0POBBE UETIOBEKA.

KP. 4 no rimasam: 15.

3auém 3 1o rnasam: 14 - 15,

PA3JIEJI VII. I'naBa 16. «CunTeTn4yecKkue mojuMepbn» (4 4.).

HOJ'II/IMepBI — BBICOKOMOJICKYJIAPHBIC COCAUHCHU . IImactmaccel. CHHTETHYECKHE Kay4yKH, [ICHOIIACTHI,
CHHTCTHUYCCKHEC BOJIOKHA.



IIP. 4. «Pacno3nasanue niacmmacc, Kay4ykos u 60J10KOHY.
Pezepesroe epemsa — 3 u.

4. KanennapHo-temMaTnyeckni miad no xumuu 11 kiaacc (6azoswiii yposens)

NeNe Tema ypoka Hara
n/n HCIOJI.
1 2 3

PA3JIEJI IV. IToBTopenne ocHOBHBIX TeM Kypcea 10 kiacca - (21 4.).

I'naBa 8. Teopusi XHMHYECKOT0 CTPOEHHSI OPraHMYECKHX COeTUHEHHUI
A. M. Bytiieposa - (4 4.).

1.1 | Ilpenmer oprannyeckoit XuMuu. OCHOBHBIE MOJIOKEHUS TEOPUU
XUMHUYECKOT0 CTPOCHHSI OPraHNYeCKUX BEIIECTB.

2.2 | DnekTpoHHAas MPUPOJAa XUMHUUECKUX CBSI3€H B OPraHMYECKUX
COCJIMHCHUSIX.

3.3 | Crpoenue atoma yriepojia. BajeHTHbIe COCTOSHUSA aTOMa yriiepoJa.
I'ubpum3anms opouTane.

4.4 | K. 1. Pewenue 3a0au: « dnekmpoHuble 000104KU AMOMOBY,
«Banenmnocmo u cmenenu OKUCIeHUSL 2IeMEHMO8 ).

I'naBa 9. CtpoeHue n kinaccupuKanus opranudeckux coenuHennii — (11 4.).

5.1 | Kimaccudukanust opraHn4ecKux COeIMHEHHIA IO CTPOCHHUIO YTIIEPOTHOTO
CKeJIeTa U KPaTHOCTHU CBSI3H.

6.2 | AJIKaHBL

7.3 | llukioankaHsl.

8.4 | K. 2. Pewienue 3a0au.: « Onpedenenue gewyecmsa no ypasHeHuro peaxyuu,
eciu 00HO U3 euyecma 83amo 8 U3obimKey.

9.5 | AJKeHBI U IUEHOBLIE..

10.6 | AueTnieHOBBIE U APEHOBBIE YTIIEBOJOPOJIBI.

11.7 | K. 3. I'enemuueckas c6a3b aiKaHo8 — apoOMAmMu4ecKux y2ne6000po0os.

12.8 | Pemienne 3amau Ha onpeneneaue MOOC.

13.9 | O6061eHne U cucTeMaTru3anus 3HaHUH 10 IPOMJICHHOHN TeMe.

14.10 | K. 4. Pewenue 3a0au na onpeoenenue MPOC.

15.11 | KP. 1 no rimase: 9.

I'naBa 10. XumMuyeckue peakuuu B oprannyeckoi xumuu (6 4.)

16.1 | Buasl pa3pbiBa XUMHUYECKUX CBSI3€H B OPraHUYECKUX BEIIECTBAX.

17.2 | TUnel XUMHYECKUX peaKum?I 3aMCIICHUA U COCANHCHHUA.

18.3 | Peakuuu OTLIEIUIEHUS U U30MEPU3ALINU, TIOTUMEPU3ALINN U
MIOJTUKOHICHCALINH.

19.4 Pemenue paC‘-IéTHBIX 3ala4 Ha ONpeaACIICHUEC MACChl BCIICCTBA, €CJIN
HU3BCCTHA MAaCCOBas JO0JI BbIXOJa NPOAYKTA PEAaKIUH OT TCOPECTUUCCKH
BO3MOIXXHOI'O.




205 | K. 5.
Pewenue paCQémelx 3006111 HAa onpebeﬂenue MACChbl eeujecmea, eciu
uzeecmHa maccoeas 00.7lﬂ 8blx0()(l npodykma peaxkyuu om meopemudecKu
BO3MOIHCHOL2O0.

21.6 | 3auér 1 no rimasam: 8-10.

PA3JIEJI V. KucJjiopoaocoaep:kaiiye opraHudeckue coeqinHeHus — (32 4.).
I'naBa 11. Cnimprsl u ¢denonsl (7 4.)

22.1 | O1HOaTOMHBIE ITPENIEIbHBIE CIIUPTHI.

23.2 | MHOroaroMHsble NpeeabHbIE CIIUPTHI.

24.3 | K. 6. Brusnue cnupmog na dicugvie OpeaHusmbl.

25.4 | denom.

26.5 | Xumnueckue cBoicTBa peHona u ero npuMeHeHue.

27.6 | I'enetnueckas cBsi3b MHOTOATOMHBIX CIIMPTOB C YIJIE€BOJIOPOAAMHU.

28.7 | K. 7. Pewenue 3a0au.: « Onpedenenue (hopmyivli KUCTIOPOOOCOOEPIHCAULE20

OC»x..

I'nmaBa 12. Aabaernabl 1 KeToHbI (5 4.)

29.1 | Axpaeruasl.

30.2 | Kerousl.

31.3 | 'eneTnyeckas CBsI3b adbJETHIOB U KETOHOB ¢ Apyrumu kiaaccamu OC.

32.4 | K. 8. Obobwenue u cucmemamusayus 3HaHutl no aiasam. 4-5.

335 | KP. 2 norimasam: 11 - 12,

I'naBa 13. KapoonoBbie kucaotsl. 2Kupsi (10 4.)

34.1 | KapOoHOBbIE KUCIOTHL (A)..

35.2 | Kparkue cBenenust o0 HempeaeabHbIX KapOOHOBBIX KUCIIOTaX.

36.3 | K. 9. I'enemuueckas cé:a3v kapbonoswvix kuciom c opyeumu kaaccamu OC.

37.4 | IIP. 1. «llonyuenue u ceovicmea KapOOHOBbIX KUCTIOMY.

38.5 | IIP. 2. «Pewenue sxcnepumeHmanbhvix 3a0ay Ha pacnosnasarue OCy.

39.6 | K. 10. Kauecmsennvie peakyuu Ha KapOOHOBblE KUCTOMBI.

40.7 | Cnoxwusie a¢upsl. XKupel. CMC.

41.8 | K. 11. Ob6obwenue u cucmemamuszayus 3HAHUll U ymeHutl no 2nasam: 4-6.

42.9
KP.3 mo riase: 13.

43.10 | 3auém 2 no rimasam: 11 - 13.

I'naBa 14. «YraeBoabi» - (8 4.).

44.1 | Monocaxapusl. I moko3a.

45.2 | Ilento3bl. Pubo3a u ne3okcupuodosa.




46.3 | Hucaxapuael. Caxapo3a u €€ CBOMCTBA.

47.4 | Ilonucaxapunasl. Kpaxman. Iemmono3sa.

48.5 | K. 12. Kauecmeennvie peakyuu Ha yeneso0bi.

49.6 | I'eneTnyeckas CBSI3b YIJIEBOJOPOJIbI — YIIIEBOIbI.

50.7 | IIP. 3. «Pacnosnasanue y2ne60008y.

51.8 | K. 13. Pewenue 3a0au: I’ enemuueckas cés13b y21e6000p00bl — y2i1e800bl.

PA3JIEJI VI. I'naBa 15. «A3oTocoaep:xaniue oprannieckue coeguaenus» (10 4.)

52.1 | AMuubl. AHWINH.

53.2 | AMHUHOKHCIIOTEI.

54.3 | K. 14 . Kauecmeennvie peakyuu Ha AMUHBL.

55.4 | benkn.

56.5 | HykienHOBbIC KHCIIOTEHI.

57.6 | K. 15. Cunmes 6enxa.

58.7 | Xumus u 370pOBBE YCIIOBEKA.

59.8 | O6o0meHne 1 cucTeMaTru3anys 3HAHUKA U YMEHUH 110 TJ1aBe: 8.

60.9 | KP.4 1o riase: 15.

61.10 | 3aquém 3 1o rimasam 14 - 15.

PA3JIEJI VII. I'naBa 16. «CuHTeTHYECKHE MOJTHUMEPBD - (4 4.).

62.1 | [Tomumepsl — BBICOKOMOJIEKYIISIpHBIE cOeTMHEHUSI. CHHTETUYECKHE
Kay4yKd, CHHTETUYECKHE BOJIOKHA

63.2 | Ilenomtactel. HaTypanbHbIl Kay4yK.

K. 16..
64.3 | IIP. 4. «Pacno3nasanue niacmmacc, Kayyykos u 60JIOKOH ).
654 | K. 17.

Tlooseoenue umozoe no xumuu 3a 11 knacc.

66 - | PezepBHOE Bpemst
68




PABOYAS ITPOI'PAMMA
KYPCA IPEAMETA «XUMUS»
12 KJIACC (6a306wiii yposenv)
Ha 2023-2024 y4yeOHbIi1 1o

1. lTosicHUTEIbHASA 3aNINCKA

Pabouas yueOHas mporpamma 1o XUMHHU COCTaBJICHA Ha OCHOBE CIICYIOIIHNX
JIOKYMEHTOB:

Oo6noBnEHHBIN DenepayibHbIi 3ak0H "O0 obpa3zoBanuu B PO" 2737-03 ot 04.08.2023 1.
Oo6noBnénnsii [Iprkaz MunucrepcTBa o6pasoBanus u Hayku Poccuiickoit @enepannu
or 18.01.2022 r. Ne 1312. «O6 yrBepxaeHnn heaepaabHOro 06a3UCHOTO Y4eOHOTO TUIaHa 1
MPUMEPHBIX Y4eOHBIX IJIAHOB I 0011e00pa3oBaTeNbHbIX yupexaenuii Poccuiickoit
®deneparyy, pealn3yIonuX MPOrpaMMbI 00IIIero 00pa3oBaHUs»
Oo6nonénnsie IIporpammsl g 0011e00pa30BATENBHBIX YUPEKACHUM.

Xumus 8-9,10-11 kimaccel.- M., «IIpocBemenuey, 2023 r.
[Tporpamma asist 0011e00pa30BATENBHBIX YUPEIKICHHIA.
Xumus. 8-11 kace.
I'. E. Pym3utuc, ®@. I'. ®enpaman. — M.: IIpocsemienue, 2023.
O6pazoBarenbHas mporpamma coctapieHa BCOII Ne4 r. bamamosa CapatoBckoi
obnactu
VYue6nsrit man BCOIL Ne4 r. banamosa CapaToBckoii 00s1acTH.
Xumus. 8-11 kmaccel: paboune mporpammsel k yaueObnukam I'. E. Pynsutuca,
@. I'. ®enbamana. ba3zoBelil ypoBens. Bonrorpan: Yuurens, 2023-173 c.

[Tporpammoii kypca xumuu 12 kiacc npeaycMOTpeHO MPOBEICHUE:
- 3a4€TOB — 3 4.;
- KOHTPOJIBHBIX padoT - 4 u.;
- IPAKTUYECKHUX padoT - 3 4u.;
- TaOOpaTOPHBIX OMBITOB — 17,
- KOHCyJIpTauui — 17 4.
- U3yYEHHBIX TeM — 55 4.
Pe3zepenoe epems — 3 u.

Heau yuebHoro npeamera:

O

O

OcBoeHune 3HaHU 0 XMMHYECKOM COCTABIISIONIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpA,
BaOXXHEUININX XUMHUYECKUX IMOHATHAX, 3aKOHAaX U TCOPUAX;

OBnameHue yMEHUSMU TNPUMEHSATh TOJNyYEHHBIE 3HAHUS JUIsI  OOBSCHEHUS
p33H006pa3HBIX XUMHUYECKUX SIBJIEHUM U CBOWCTB BCIIECCTB, OLUCHKHU pPOJIM XHUMHU B
Pa3BUTUHU COBPEMEHHBIX TEXHOJOTUN U MOJIyYEeHHH HOBBIX MaTepUAIIOB;

Pa3Butre mo3HaBaTeIbHBIX HHTEPECOB M MHTEIUICKTYabHBIX CIIOCOOHOCTEH B TIpoIiecce
CaMOCTOSITENILHOTO MPUOOPETEHHUSI XUMHYECKUX 3HAHUUM C HCIOJIb30BAaHUEM DPA3IUYHBIX
NCTOYHHUKOB I/IH(i)OpMaHI/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX

Bocnutanne yOexIEeHHOCTH B TO3UTHBHOM POIU XHMHH B XKHU3HU COBPEMEHHOTO
06HleCTBa, HeO6XO)II/IMOCTI/I XUMHUYCCKU I'PpaMOTHOI'O OTHOIICHHA K CBOEMY 3JOPOBBIO U
OKpYXKarolleH cpee;



[l IlpuMeHeHHE TMOJNyYEHHBIX 3HAHMA M yMEHUH i Oe30MacHOro HCIOJIb30BAHMS
BEIIECTB M MaTepUalloB B OBbIT, CEIbCKOM XO3SIMCTBE M Ha IPOM3BOJCTBE, PEIICHUE
IPAKTUYECKUX 3a]a4 B IOBCEAHEBHOW YXU3HU, NPEIYNPEKACHUS SBICHUN, HAHOCALIUX
BpEJl 3I0POBBIO YEJIOBEKA U OKPYKAIOLLEH Cpefe.
3agaum yueObHOrO npeamera:
OOyueHue yyamuxcs 3HaHUSAM U HaBbIKaM B PaMKax MporpamMmbl 0011e00pa30oBaTelbHOM
LIKOJIBI 110 PEAMETY «XUMHUSD.

O0mas xapakrTepucTuka Kypca:

B kypce 12 knacca B OCHOBHOM IOBTOPSIOTCS, 3aKPEIUISIOTCS M YTIyOJIstoTCS
3HaHUS MO OOIlEeH, HEOpraHW4ecKold M opraHMyeckod Xumuu. B coxmepikanum Kkypca
IIPEICTABJICHBI OCHOBOIIOJIATAIOIINE XUMUYECKUE TEOPETUYECKUE 3HAaHMA. B m3yueHun
Kypca 3HaYUTENIbHAS POJIb OTBOAUTCA XMMUUECKOMY DKCIIEPUMEHTY.

MesknpeaMeTHbIe CBSI3U C UCTOPHUEH, INTEpaTypOi, MaTeMaTUKOH, (PU3UKOH,
Ouosiorueii, reorpadueii, MOAroTOBKa OCYKJIEHHBIX K skxu3HU Ha cBoOoze (ITOXC).
B paGoueii mporpamme HaluIM OTPaXKEHUS LIEIH U 33/1a4M U3YYEHUS] XUMHUM Ha CTYNIEHU

cpenHero (moyiHoro) o01ero 00pa3oBaHus, U3JI0KEHHBIE B TOSCHUTEIBHOMN 3alIUCKE K
IIpumepHOI porpaMMe 1o XUMHH.

B Hel Taxoke 3a10KEHBI BO3MOXXHOCTH npeaAyCMOTPCHHOI'O CTAHAAPTOM (I)OpMI/IPOBaHI/ISI y
06yqa10mp1xcs[ 06IlI€HayTIHI)IX yMeHI/If/'I M HAaBbBIKOB, YHUBCPCAJIbHBIX CII0CO00B JACATCIBHOCTHU 1
KIIIOYECBBIX KOMHGTGHHI/Iﬁ.

[TpuHIMIBI 0TOOPAa OCHOBHOTO U JIONOJHUTEIBHOTO COIEPKaHMsI CBA3aHbI C IPEEMCTBEHHOCTBIO
eneii 00pa3oBaHMA Ha Pa3IMYHBIX CTYNEHIX U YPOBHIX 00y4eHHUS, JIOTUKOM
BHYTPHIIPEIMETHBIX CBSI3EH, a TAK)KE BO3PACTHBIMU OCOOCHHOCTSMHU 00yJarOIINXCAL.

2. YueOHO-TeMaTHUYeCKHUIl mjIaH no xumuu 12 kiaacce (6azoewiii yposens).
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PA3EJI VIII. IlopTopenue u yriayoJjenue 3HaHui no xumuu = (85 u.).
17 Baxuelinme XMuMUYECKUE TOHATHS U 3aKOHBI 4 1
18 [Tepunonnueckwuii 3akon u [lepuonanueckas cucrema 11 2 1/-
. N. MenneneeBa. CTpoeHue aroma
19 | CrpoeHue BemiecTBa 8 1 2 1/1
20 | XuMudeckue peakiuu 11 3 2 1/-
21 | PactBops! 12 3 4 1 -/1




22 DIIEKTPOXUMUYECKNE PEAKLINU 5 1 2

23 MeTauisl 14 3 4 1 -1
24 Hemertaisl 10 2 3 1 1/-
25 XUMHA U KU3Hb 7 1

Hroro: 82 17 17 3 4/3

Pezepenoe epems — 3 u.

3. Conep:xaHue TeM NPOrpaMMHOI0 Kypca xumum 12 kiiace

I'naBa 17. BaxkHeifllne XHMHYECKHE MOHATHS M 3aKOHBI - (4 41.).

Xumudeckuit 3neMeHT. M30tombel. OCHOBHEIE TOJIOKEHUS aTOMHO - MOJIEKYJISIPHOTO yueHus. MoJib.
Momnsipnasa macca. BaxkHelilne XUMUYECKHUE 3aKOHbBI: COXPAHEHUSI MACChI BEILIECTBA, TOCTOSTHCTBA
cOCTaBa BellecTBa, ABOraJpo, KpaTHbIX OTHOLLICHUH.

I'naBa 18. Ilepuonnyeckuii 3akon u Ilepuonnueckas cucrema /I. U. MenneneeBa.
Crpoenne atomos - (11 4.).

Crpoenue aroMma, Ilepuoguueckuii 3akoH u Ilepuoguueckas cucrema . . Menneneena. Pa3zmenenus
9JIEKTPOHOB B aTOMAaX MaNbIX Mepro0oB. OCOOCHHOCTH pa3MEeUICHHUS 3JICKTPOHOB B aTOMax OOJIBIIUX
nepro0B S-p-d-f- snexkrponsl. [TomokeHne B MEPHOANIECKOM CHCTEME BOIOpoa. JIaHTaHOHIBI.
Axtunounsl. [lepuoanyeckoe n3MEHEHNE BAICHTHOCTH U Pa3MepoB aTOMOB. I3MeHeHre CBOMCTB
XUMHUYCCKUX BJIEMCHTOB B II€pHUOAax U rpyImnriax.

KP. 1 o rimaBam 17 - 18.

I'naa 19. Ctpoenue BemecTna - (8 4.).

OcHOBHBIE BUIBI XUMHYECKOU CBsI3U. MIOHHAs U KOBaJIeHTHAs CBSA3h. MeTajurimdeckasi ¥ BOJIOPOAHAS
cBs3b. [I[poCcTpaHCTBEHHOE CTPOCHUE MOJIEKYJI HEOPraHMYECKUX BellecTB. [IpocTpaHCTBEHHOE CTpOEHHE
MOJIEKYJI OpraHUYECKUX BEIIECTB. THIIBI KPUCTANIMYECKUX PEIIETOK U CBOMCTBA BellecTB. [Ipnunnbl
MHOT000pa3us BeliecTB. JlUCrepCHbIC CUCTEMBI M UX BHIBI.

KP. 2 o rnase: 19.

3auém 1 no rmasam 17 - 19.

I'aaBa 20. Xumuveckue peakuuu - (11 4.).

Krnaccudukarys XauMUUECKUX Peakiiuil o M3MEHEHUIO CTeTIeHH okuciieHus. Kiaccugukarus
XUMHAYECKHUX PEaKLUH 10 YHCITY HCXOAHBIX M 00pasyromuxcs BemecTs. Kitaccudukanus XuMuIecKux
peakuii o TerioBomMy 3pQexty u 1o npusHaKy oopaTuMocTd. CKOPOCTh XUMHUYECKUX PEAKITHIA.
DaKTOpHI, BIMSIONINE HA CKOPOCTh XUMUYECKUX peakuuil. Katanuzatops! u katanus. MTHruObutops!.
XUMHUECKOE paBHOBECHE U YCIOBHS €ro cMelleHHs. [[pou3BoICTBO CEepHON M a30THOW KUCIIOT.
KP. 3 no rnase 20.

I'naBa 21. PactBopbl — (12 4.).




Hucnepcusie cucteMbl. CriocoOb! BRIpaXKEHUST KOHIIEHTPALUN PaCTBOPOB. DIEKTPOIUTHIECKAS
nuccoranus. Bomopoaasiii mokaszatens (pH) cpensl pactBopa. Peakinu nonnoro oomena. I 'mmponus
HC un OC.

IIP. 1. «IIpucomosnenue pacmeopos ¢ 3a0aHHOU MOJAPHOU KOHYEHMPAYUEL.

3auém 2 no enase 21

I'iaaBa 22. DaekTpoxuMudeckue peakuuu - (5 4.).

XuMHYeCKIe HCTOYHUKH TOKA. P 37IEKTpOMHBIX CTaHAAPTHEIX MMOTCHINAIOB. KOppo3us MeTaioB U e&
MpemynpexIeHne. DIEKTPOIN3 PACTBOPOB U PACILIaBOB.

I'naBa 23. Merajuisl - (14 4.).

OO0mue crmocoOb! oiydeHust MeTauioB. O030p METAUTUYECKHUX 3JIEMEHTOB A-I'PYIIIIEL.
B3aumopeiicTBre METaIIOB CO CIOKHBIMU BemecTBamMu. O030p anemeHToB b-rpymnmel. CBoiicTBa 1
MPUMEHEHUE MEU, IMHKA, TUTaHa. biaropoaHkie MeTallIbl — cepedpo, 3010TO, TIATUHA, CBOWCTBA U
npuMmeHeHue. CBOMCTBA ¥ IPUMEHEHHE XKene3a, HUKed, XpoMa. CruiaBel MeTaioB. OKCHABI U
TUAPOKCHIBI METAIIIOB.

IIP. 2. «PeweHue 3kCnepumMenmaibhblx 3a0ay no enase « Memaniviy.
3auém 3 1o Ti1aBe 23.

I'naBa 24. Hemerasael - (10 u.).

O0630p HemeTau1oB. OKHUCIUTENbHBIE CBOWCTBA HEMeTa/I0B. CTpOeHHe MPOCTHIX BEIECTB. X UMUYECKHE
cBoiicTBa HeMeTalu10B C-F. OKCcHIbl HEMETAIIOB M KUCIIOPOACOAepIKalie KHcIoTel. CBOHCTBa cepHON U
a30THOM KucyoT. BonopoaHsie coennnenns HemeTayuioB. ['eneTnyeckas CBS3b HEOPraHUUYECKUX U
OpraHNYCCKUX COCAUHCHHU.

IIP. 3. «Pewenue sxcnepumenmanvhulx 3aoad. « Hememannory.
KP. 4 1o rnage 24.

I'naBa 25. Xumust ¥ )ku3Hb - (7 4.).

XHUMHS B IPOMBINUIEHHOCTH. [IpHHIAITEI XUMUUECKOTO MPOU3BOJACTBA. X UMUKO-TEXHOJIOTHUECKUE
MIPUHLUIIBI TPOMBIIUIEHHOTO NIOJIy4eHHs MeTaJuI0B. [IponsBoacTBo yyryHa. IIponsBoacTBo craiu.
BbeITOBasg XMMHUECKast TPAaMOTHOCTh. XHMHUYECKasi MPOMBIIITIEHHOCTh U OKPY’KaroIasi cpesa.

Pezeperoe epems — 3 u.

4. KajgenaapHo-teMaTu4eckoe MjiaH no xumuu 12 kiaacce (0a30Bbii ypOBEHbD)

NoNe Tema ypoka Hdara
n/n HMCIO0JI.
1 2 3
I'maa 17. Baxkneiinmue XxumMmuyeckue NOHATHS U 3aKOHbI (4 4.)
1.1 Xumnueckuit anemenT. Hykimnasl. M3otonst. Mois.
Momnsipaas macca.
2.2 3aKOHBI: COXpaHEHHUS! MACChl BEIIECTBA; TOCTOSHCTBA
COCTaBa BEMIECTBA; ABOTaJpO; KPATHBIX OTHOIICHHH.
3.3 Pemenne 3agau. « BaxxHene XUMAYESCKHUE ITOHIATUS B
3aKOHEI».
4.4 K. 1. Pewenue 3a0au. «Basicneniwue xumuyeckue




‘ NOHAMUA U 3AKOHbL).

I'naBa 18. Ilepnoanyecknii 3axoH u Ilepuonnyeckas cucrema JI. U. MengeseeBa.

Ctpoenue atomoB (11 4.)

5.1 CrpoeHnue atoMma, Ilepuonnueckuii 3aK0H 1
[Tepuonuueckas cucrema [[. 1. Menneneena.
6.2 Pa3menieHus 3JIEKTPOHOB B aTOMax MaJIbIX IEPHUOJIOB.
7.3 Oco0eHHOCTH pa3MeIleHHUs AIEKTPOHOB B aTOMax
00JIbIINX TIEpHOAOB S-P-0-f- 3K TPOHBI.
8.4 [Tonoxenue B [ICXD Bomopoaa. JlantaHOUIBI.
AKTHHOUEIL.
9.5 K. 2.
Pewenue 3a0au. «Cmpoenue snekmporHbIX 00010UeK
aAmomo8.
10.6 BasieHTHOCTB M BaJleHTHBIE BO3MOKHOCTH aTOMOB.
11.7 IIepnonnueckoe U3MEHEHNE BAJICHTHOCTH U PaInyCOB
aTOMOB..
12.8 N3menenne cBOMCTB XMMHUYECKUX JJIEMEHTOB B IEpUOAaX
U TpYIIax
13.9 O06001IeHre U cucTeMaTU3aIys 3HaHUN 110 TEME:
17 - 18.
14.10 K. 3. Pewienue 3a0ay. « Cmpoenue amomay.
15.11 KP. 1 no rnase: 17 - 18.
I'naBa 19. Ctpoenne Bemnectna (8 4.)
16.1 Ocnosuble Buabl XC. MoHHast M KOBaJICHTHAs CBSI3b.
17.2 MeTannndeckast 1 BOAOPOHAs CBSI3b.
18.3 [IpocTpaHCcTBEHHOE CTPOCHHUE MOJICKYI.
19.4 Tunsl KPUCTAIUTMUECKUX PEHIETOK U CBOMCTBA BEIIECTB.
20.5 K. 4. Ob0Owenue 3nanuii o 8U0AX XUMUYECKOU CE53U.
21.6 ITprunHbl MHOrooOpa3us BEIIECTB.
22.7 KP. 2 no rnage: 19.
23.8 3auém I no rnaBam: 17 - 19.
I'nasa 20. Xumnueckue peakuuu — (11 4.)
24.1 Knaccuukanus XuMH4ecKuxX peakiuii o Yuciy
WCXO/IHBIX B 00pa3yIONIMXCs BEMIECTB U 110 U3MEHEHHUIO
CTETNIEHU OKUCIJIEHUS 3JIEMEHTOB.
25.2 K. 5.
Pemenue 3anay. «OKUCIUTENEHO-BOCCTAHOBUTEIbHBIC
PEaKIIm.
26.3 Knaccugukanus XP no teroBomy ¢ dekty u no
MPU3HAKY 0OPaTUMOCTH.
27.4 CKOpOCTh XMMHUYECKUX PEaKIIni.
28.5 @DaxTOopHl, BAUSIOUIME HA CKOPOCTh XP.
29.6 Karanuzatopsl 1 Kataims.
30.7 K. 6. Pemenue 3a1a4. «CKOpOCTb XUMUYECKUX
peaKuuii.
31.8 XHWMHUYECKOE PABHOBECHE U YCIOBHS €TI0 CMELIEHUS.
32.9 Pemenue 3ana4. «XuMHU4ECKOE paBHOBECUE U YCIIOBHUS
€r0 CMEIICHUS.
33.10 K. 7. OGo01ieHue 1 cucreMaTu3anys 3HaHUH 10 Teme:




«XPy.

34.11 KP. 3 no rnage: 20.
I'nmasa 21. PactBopsi (12 4.).
35.1 JlucriepcHbIe CUCTEMBI.
36.2 CriocoObl BEIpAYKEHUSI KOHIICHTPAIIMH PACTBOPOB.
37.3 Pemrenne 3anau Ha onpeneneHue MOJSIPHON KOHIEHTPALUT
BEIIECTBA.
38.4 IIP. 1. «IIpucomosnenue pacmeopos ¢ 3a0aHHOU MOIAPHOLU
KOHYenmpayueuy.
39.5 K. 8 . Pewenue 3a0au na onpeoenerue MOJSAPHOUHOU
KOHYeHmpayuu eewecmad. .
40.6 DJIEKTPOJIUTUYECKAS TUCCOIUAIIHS.
Bogopoanslii nokasarens (pH) cpenbl pacTBopa.
41.7 Peakuuu nonsoro oOMeHa.
42.8 I'upponuz HC u OC.
43.9 K. 9.
Pewenue 3a0au. «3/».
44.10 Pemenue 3anay. «I'naponus coueiy,
45.11 K 10.
Pewenue 3a0au. «I'uoponus conetiy.
46.12 3auém 2 no enase. 21.
I'nasa 22. DaekTpoxumMuyeckue peakuuu (5 4.).
47.1 XUMHYECKHE UCTOYHHUKHU TOKA.
48.2 P a5exTpoAHBIX CTaHAAPTHBIX TOTEHLIMAJIOB
49.3 Koppo3sust Mmetamios u e€ npeaynpexaeHue.
50.4 DNEeKTPOJIN3 PACTBOPOB U PACILIIABOB.
51.5 K. 11 . Pewenue 3a0ay. « dnekmpoau3s»
I'maBa 23. Merayuibi (14 4.)
52.1 OO011ast XapaKTEepPUCTHKA U CIOCOOBI MOJTYYEHUs] METAJIOB.
53.2 0O0630p METAIIMYECKUX AIIEMEHTOB A-TPYIIIbL.
BsaumoneiicTBue METalIOB C MPOCTHIMU BEIIECTBAMHU.
54.3 0O0630p METAIIIMYECKUX AIIEMEHTOB A-TPYIIIbL.
BsaumopeiicTBie METaIOB CO CIOXKHBIMU BEIIECTBAMH.
55.4 O0630p XxMMHYECKHX 3IIeMeHTOB b-rpynmn. Meapb, HUHK U UX
CBOMCTBA. IPUMEHEHNE.
56.5 K. 12.
Pewenue 3a0au. «Ps0 cmanoapmuwvix 51eKmpoOHbIX
nomenyuanos H. H. bexemosay.
57.6 CBolicTBa ¥ IPUMEHEHHE TUTaHa, XpoMa.
58.7 CBolicTBa ¥ IPUMEHEHHE JKEJE3a, HUKEIS.
59.8 CBoticTBa 0JaTOPOIHBIX METAJIIOB.
60.9 K.13. Pono memannoe ¢ HTP.
61.10 CruiaBbl METAJUIOB.
62.11 OKCHIBI ¥ THIPOKCHIBI METAJIIOB.
63.12 IIP. 2. Pewenue sxcnepumenmanvuulx 3a0ad. « Memannoly.
64.13 K. 14. Pewenue 3a0au. « Cnnasbt Memannos.
65.14 3auém 3 no rnase: 23.

I'nasa 24. Hemeranini (10 4.)




66.1 0630p HemeTamoB. OKUCIUTENBHBIE CBOIICTBA HEMETAIIIOB.
CtpoeHue nIpoCThIX BEIIECTB.

67.2 CBolicTBa M NPUMEHEHNE BAKHEHNIITNX HEMETAIIJIOB.

68.3 OO01mas XxapakTepucTHKa OKCHIOB HEMETAJUIOB U
KHCIIOPOJICOICP KAIINE KUCITOTHI.

69.4 K. 15. Xumuueckue ceoticmsea nememainnos C - F.

70.5 OKHCIIUTENbHBIE CBOMCTBA @30THON U CEPHON KHCIIOT.

71.6 Bonopoansie coelMHEHNSI HEMETAIUIOB.

72.7 I'enetnueckas cesizp HB u OB.

73.8 IIP. 3. «Pewenue sxcnepumeHmanbHulx 3a0ay. « Hememannoly.

74.9 K. 16. O6001ienne u cucteMaTu3anus 3HaHWH| 10 riaBaMm 7-8.

75.10 KP. 4 o rnase 24.

I'naBa 25. Xumus u ;ku3ub (7 4.).

76.1 X¥MHS B IPOMBIIUIEHHOCTH. [ [pMHIIMIIBI XUMHUYECKOTO
MIPOU3BOJICTBA.

77.2 XHUMHKO-TEXHOJIOTHYECKUE TTPUHIIUIIBI IIPOMBIIIEHHOTO
MOJIy4EHUs] METAIIJIOB.

78.3 [Tpon3BoaCcTBO UyTryHa.

79.4 [Ipon3BOCTBO CTANIH.

80.5 BrITOBas XUMUYECKasi TPAMOTHOCTb.

81.6 XuMudeckasi IPOMBIIUIEHHOCTh U OKPYKAroIias cpeja.

82.7 K. 17. [loosedenue umocos xumuu 3a kypc 8-12 xnaccos.

83 -85 Peszepenoe epemsi

VIll. YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

I'. E. Pym3utuc, @. I'. ®enpaman «Xumusg 10 knace» — M. : [lpoda 2022 .
I'E.P

1.
2 ym3utuc, ©. I'. denpaman «Xumus 11kmace» — M. : Ipoda 2022 r.

METOAUYECKHUE MATEPHUAJIBI IVIA YYUTEJIA

1. I'. E. Pyn3utuc, ®@.I'. ®enpaman «Xumus 6a3oBsiit ypoBens 10-11 kiace» M.:
Hpoda, 2022 nns 001eodpa3oBaTEIbHBIX YUPEKICHUMA

2. Tabpuensn O.C., JIsicoa I'.I"., Beenenckas A.I'. HacronbHas kHura yunrenst xumuu. 10
kiacce: M.: llpoda, 2014r.

3. Taopuensn O.C. Xumus.10 kiacc. Meroandeckoe nocobue / 'abpuensn O. C,
OctoymoB U. T'. - M.: Jlpoda, 2006 /.

4. Topkoerko M. 0. Xumus. 10 knacc: Iloypounsie pa3paboTku K yueOHUKaM
O. C. I'abpuensna, JI. C. I'yzes u mp., I'. K. Pym3utuca, @. I'. ®enpnmana. — M.: BAKO,
2020r. - 368 c.

5.  Xomuenko U. I'. Pemenne 3amau nmo xumun.- M.: PUA «Hosas Bosa»: U3narens
YmMmepenkos, 2020 r.

6. TopOynmosa C. B. Tectst u EI'D 1o oCHOBHBIM pa3jiesiaM mKOJIBHOTO Kypca xumuu: 10-11
kiaaccel.- M.: «BAKO», 2020 .

7.  CD-muck DIeKTpOHHBIC YPOKH H TECTHI. XUMHUS B IIKOJE. YTIECPO M €0 COCTNHEHUS.




10.

11.
12.

VYranesopopoasl. M.: IIpocemenne. MEJIMA, 2015r.

CD-nuck Bupryansnas mkona Kupumra u Medoaus. Ypoku xumun. 10-11 kmaccer.- M.
000 «Kupunn u Medoauii», 2012r.

CD-nmuck YuebHoe anektponHoe m3aanue «Bces xumus (8-11 kimacc)». BuptyansHas
naboparopus. Mapl' TV, Jlaboparopus cuctem mynbtamenus, 2004t

OO6yuaromue SHIUKIONeuU. XuMus 1yt BceX. Opranudeckas xumus. PHITO
POCYUITPUBOP AO «MMHTOC», Kypc, 2018r.

CD-muck Xumwus. mapranku ajist cTapiiekiacCHUKOB.- M.: «HoBas mkomay, 2008r.
Enunblii rocynapcrBeHHblIi ak3amen. ['oroBumcs k EI'D. Bepcus 2.0. MnTepakTuBHas
munaus. — M.: «lIpocsemenue-ME/INA», 2022 r.

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET

N

&

o N

10.
11.
12.
13.
14.
15.
16.

http://www.chemnet.ru ['azera «Xumusi» u caiit 11 yuurtenst <« uay Ha ypoK XUMHUNY
http://him.1september.ru Enunas komtekuus LOP: [IpenmerHas koymekuust «XuMHE
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHbIE SKCTIEPUMEHTBI:
xumus. Komtekmus Poccutickoro o0mieo0pa3oBaTeibHOTO TopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukGepoBoii

http://www alhimik.ru Bcepoccuiickas oumIua/ia MKOJILHUKOB 110 XHMHH
http://chem.rusolymp.ru Opranuueckas XuMusi: 3J€KTPOHHBINA YUeOHUK AJIsl CpeaHei
IIKOJIBI

http://www.gnpbu.ru/web_resurs/E.stestv_nauki 2.htm. [Ton6opka unTepHeT-MaTepuaion
JUISL YYUTENEH.

http://www hemi.nsu.ru OTKpbITBINA KOMIEHK: XUMUS

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN YIEOHUK
http://www.chemistry.ru JlucraninoHHasi OJTMMIIHA/IA IO XUMHUH: TEICKOMMYHUKAIIMOHHBIN
00pa3oBaTeNbHBINA MPOCKT

http://www.ceti.ur.ru Caiit LleHTpa 3K0JIOTHYECKOro 00yueHUs U HHPOPMALIUH.
http://school-collection.edu.ru Eaunas xomnekuus nudpoBbsix 00pa30BaTeIbHBIX PECYPCOB.
http://edu. 1c.ru Cucrema nporpamm «1C: O6pazoBanue 3.0»

http://www.ravnovesie.com, www.salebook.ru O6yuaromue kypcsl «Barr peneTutopy.
http://v.SCHOOL.ru

Interneturok.ru Buzaeo ypoku rmo XumuH.

bubimoTteka 3JIeKTPOHHBIX HATJISTHBIX TTOCOOHIA.
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